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FRG  FIRMS  JUMP  INTO  MARKET  FOR  AUTO,  AIRCRAFT  CERAMICS 

Munich  INDU STRIEMAGAZ IN  in  German  15  Oct  84  pp  97,  100 

[Article:  "Engineering  Ceramics:  On  the  Lookout  for  Developments"] 

[Excerpts]  The  breakthrough  into  a  $  1-billion  market  is  not  ex¬ 
pected  to  occur  until  the  middle  of  the  nineties.  But  pro¬ 
ducers  who  want  to  be  in  business  in  the  future  with  con¬ 
structive  ceramics  for  engine  construction  and  machine  con¬ 
struction  must  already  be  arming  themselves  with  large  in¬ 
vestments. 

Roland  Dorschner,  chairman  of  the  board  of  the  Hutschenreuther  Company  in 
Selb ,  is  quite  self-coftfident:  he  is  firmly  determined  "to  grasp  the  new  op¬ 
portunities"  in  one  of  the  most  promising  but  also  most  demanding  and  invest¬ 
ment-hungry  market  areas  of  technical  ceramics,'  namely  in  "structural"  or  "en¬ 
gineering"  ceramics.  The  springboard  is  to  be  provided  by  a  pilot  plant  which 
is  now  being  set  up  by  the  porcelain  manufacturer  in  the  Upper  Franconian  city 
of  Naila  for  3  million  marks. 

Dorschner  believes  that  there  is  still  a  market  niche  which  his  enterprise  can 
still  occupy  "with  controlled  risk."  This  is  the  area  of  tailored  construc¬ 
tion  components  made  of  ceramic  materials  to  support  high  stresses  in  engine 
construction,  machine  construction  and  plant  construction  as  well  as  in  energy 
and  environment  technology.  When  in  1979  Hutschenreuther  entered — through  pur¬ 
chase — into  engineering  ceramics  all  places  in  this  growth  market  had  already 
been  largely  parceled  out. 

Specialists  in  the  field  estimate  that  at  the  present  time  worldwide  about  $4 
billion  wotfth  of  business  is  being  done  with  electrical  insulation  parts,  sup¬ 
port  materials  for  printed  circuits,  chip  housings,  piezoelectric  elements 
(they  convert  electrical  oscillations  to  mechanical  oscillations,  such  as 
sound,  and  conversely),  corrosion- resistant  parts  for  chemical  processing 
technology,  cutting  blades,  jet  nozzles,  bearing  rings  and  seal  rings,  arti¬ 
ficial  bones  and  joints  and  various  other  engineering  ceramic  components.  In 
1990,  in  terms  of  today's  prices,  $10  billion  worth  of  business  is  expected. 

The  growth  will  take  place  in  that  area  of  electronics  which  is  dominated  by 
the  Japanese  giant,  "Kyocera,"  and  it  will  also  come  in  the  field  of  engineer¬ 
ing  ceramics,  which  is  still  of  modest  size  today. 
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The  "market  niche"  which Dorschner  is  attempting  to  penetrate  is  considered  to 
be  a  $l-billioti  market.  Ceramic  materials  and  tailored  ceramic  parts  are  ex¬ 
pected  tp  replace  metals,  particularly  steel  (alloys)  wherever  the  latter  is  , 
unable  to  handle  high  temperatures,  extreme  temperature  changes,  large  mechani¬ 
cal  stressed  ’or  a  chemically  aggressive  environment  or  wherever  such  metals 
must  be  used  in  the  form  of  expensive  superalloys. 

Quality  Problems  •  ’v 

Anyone  yho  wants  to  open  up  this  market  and  finally  address  it  seriously  must 
invest  millions— ov6r  years— and  must  exercise  patience.  Because  despite  all 
the  successes  with  prototypes  it  is  still  uncertain  when  the  breakthrough  will 
occur  along  the  entire  front. 

In  the  oplnioh  of  Edgar  Lutz,  board  speaker  for  Rosenthal  Technology  AG,  the 
mastery  of  manufacturing  technique — from  material  preparation  through  pressing 
technology  and  subsequent  workup  using  laser  beams — imposes  "enormous  demands." 
"To  get  an  entire  product  line  which  is  clean  in  the  engineering  sense  10  mil¬ 
lion  marks  amount  to  nothing."  The  thirsty  route  from  the  preliminary  produc¬ 
tion  with  its  need  for  tests  up  to  final  mass  production  is  a  long  one.  "The 
automobile  industry  must  first  be  absolutely  sure  that  we  can  reliably  produce 
ceramld  engine  parts  With  high  precision,"  says  Lutz. 

At  Cummins  Engine  there  seems  to  have  been  much  progress  toward  the  development 
of  ceramic  motors  foir  army  trucks  and  tanks.  Out  front  in  the  FRG  is  the 
KloCckner-Humboldt-Deutz  Company,  cooperating  with  Rosenthal.  Ceramic  motor 
parts  by  Feldmuehle  and  Rosenthal  are  to  be  found  in  experimental  products  be¬ 
ing  test  driven  by  German  automobile  manufacturers.  Fingerle  expects  that  as 
early  as  the  beginning  of  1985  these  manufacturers  will  install  individual  ce¬ 
ramic  components  such  as  port  linings  and  valve  guides  of  exhaust  turbosuper¬ 
chargers  and  in  certain  passenger  cars  in  small  production  quantities. 

These  innovations  have  not  yet  yielded  a  profit;  on  the  contrary  the  prelimi¬ 
nary  efforts  required  for  growth  (such  as  that  as  the  doubling  of  Rosenthal's  * 
engineering  ceramics  sales  between  1982  and  1983)  put  to  the  test  a  company's 
financial  endurance. 

The  Selection  Process  * 

the  "Annawerk"  Ceramics  Plant  GmbH  in  Roedental  in  Upper  Franconia,  an  enter¬ 
prise  of  the  Cremer  Group,  has  been  a  pioneer  in  engineering  ceramics  using 
silicon  nitride  material  (trademark  "Ceranox")  and  has  been  a  front-runner  in 
:he  German  market.  Nevertheless,  the  company  ran  out  of  steam  when  business 
;ell  off  in  "construction  ceramics,"  which  is  its  main  division.  In  April 
983  Feldmuehle  took  over  the  "Ceranox"  program  and  the  "Ceranox"  know-how. 

The  latter  company  is  now  in  a  position  to  offer  the  entire  palette  of  oxide 
ceramics  and  silicon  ceramics* 

"For  silicon  products  commercially  this  is  only  the  beginning,"  says  Feldmuehle 
company  man  Fingerle. .  "We  can  allow  ourselves  time  to  develop  it  further  be¬ 
cause  we  are  already  making  money  with  oxide  ceramics" — for  example,  in  ceramic 
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cutting  tools,  in  high-precision  sealing  disks  for  one-hand  spigot  mixers  in 
the  bath,  and  artificial  hip  joints  of  aluminum  oxide  which  have  been  devel¬ 
oped  in  Plochingen.  In  addition,  a  subsidiary  maintained  jointly  With  "Kyo¬ 
cera"  is  selling  in  the  European  market  ceramic  electronic  structural  elements 
produced  by  the  Japanese.  Of  the  1983  worldwide  sales  of  Feldmuehle  amounting 
to  2.7  billion  marks, .  220  million  was  in v ceramics.  -: 

The  sales  of  Rosenthal  Technology  yielded  191  million  marks — with  far  greeter 
product  variety.  Although  Europe's  biggest  in  the  field  of  ceramic  substrates 
for  printed  circuits  and  in  chip  housings,  the  company  was  not  altogether  happy 
with  that  growth  market.  Because  having  achieved  its ( greatness  with  high-volt¬ 
age  insulators  and  high-frequency  insulators  it .neglected  to  build  an  early 
strong  position  in  the  primary  U.S,  electronics  market-.,;-.  •-•••.  ;• 

The  "Kyocera"  Corporation,  founded  in  1959,  entered  the  Chip  gap  and  thus  be-  < 
came  the  giant  in  that  area,  having  in  1983  sales  of  1.2  billion  marks  in  the 
area  of  chip  housings  alone — which  was  about  two-thirds  of  the  world  market—  > 
and  was  thus  in  a  position  to  dictate  quality  standards  end  prices.  Alto¬ 
gether  the  Japanese  manufacturer  sold  technical  ceramics  in  the  amount  of .2 
billion  marks — two— thirds  of  the  company' s  sales — and  made  a  profit  of  over 
350  million  marks.  With  its  financial  strength,  innovative  power  and  highly 
developed  technology  "Kyocera"  is  also  a  force  to  be  feared  in  engineering 
ceramics.  -  ‘ 

Rosenthal,  already  hard  hit  in  the  electronics  field,  would  not  be  capable  of 
waging  such  a  two- front  war  by  itself.  The  required  injection  of  money,  sev¬ 
eral  hundred  million  marks  by  1990,  is  to  be  provided  by  the  international 
firm  Of  Hoechst  which  on  1  January  1985  will  become  a  75.01-petcent  Share¬ 
holder  in  Rosenthal  Technology  AG.  In  addition,  it  Will  be  bringing  in  ex-  • 
perience  with  silicon  carbide  material  acquired  by  Wacker  Chemistry,  its  par¬ 
tial  subsidiary,  and  also  experience  in  laser  processing  technology  acquired 
by  its  subsidiary  Messer-Griesheim. 

Hutschenteuther  is  undismayed  by  the  Rosenthal  case.  Klaus  Strobel,  general  , 
plenipotentiary  for  technology,  believes  itt  the  possibility  of  profitable  op-  v 
erations  in  special  areas  if  one  possesses  "special  know-how  in  materials  pro¬ 
cessing  and  shaping.?'  "If  competitors  don't  take  us  seriously  in  this  area 
then  that' s  their  problem."  '  -  V 
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FRG  RADIOTELESCOPE  MADE  OF  CARBON  FIBER-REINFORCED  PLASTIC 
Landsberg  PRODUKTION  in  German  30  Aug  84  p  2 

[Article:  "Carbon  Fiber  Technology  for  a  Radiotelescope:  Plastics  for  Cosmic 
Waves"] 

[Text]  Friedrichshafen  (p) — Within  the  framework  of  its  activities  in  re¬ 
search  and  in  applications  of  new  materials  in  aeronautics  and  astronautics 
and  in  adjacent  areas  of  technology  the  Friedrichshafen  Domier  System  GmbH 
has  rung  up  another  success. 

The  subsidiary  of  the  well-known  aeronautical  and  astronautical  company  has 
recently  received  a  contract  from  the  Max  Planck  Society  to  build  the  first 
reflector  in  the  world  made  of  carbon  fiber-reinforced  plastic  (CFK)  having  a 
10-meter  diameter  for  a  submillimeter  radio telescope.  Using  a  conventional 
steel  mounting  by  Krupp  the  telescope  is  to  be  erected  in  1986  on  Mount  Lemmon 
in  Arizona  at  an  altitude  of  3,000  meters. 

For  research  in  the  submillimeter  range  of  cosmic  radio  waves  the  reflectors 
must  have  extremely  high  contour  accuracies  under  all  environmental  condi¬ 
tions.  Such  degrees  of  accuracy  are  not  attainable  with  conventional  struc¬ 
tural  materials  such  as  steel  and  aluminum. 

As  early  as  1981  Domier  System  started  in  cooperation  with  the  Max  Planck  In¬ 
stitute  for  Radio  Astronomy  in  Bonn  to  investigate  the  use  of  CFK  for  tele¬ 
scope  components.  Today  the  company  is  capable  of  supplying  panels  of  unique 
accuracy  for  the  reflector  surface. 

Manufactured  on  a  basis  of  highly  accurate  glass  forms,  the  shape  accuracy  at¬ 
tained  in  the  approximately  2-meter  panels  is  less  than  7  ym  RMS  as  compared 
with  about  50  ym  for  aluminum.  In  addition  to  their  contour  accuracy,  CFK 
parts  are  distinguished  by  their  minimal  thermal  expansion,  high  rigidity,  low 
weight  and  long  service  life. 

Domier  has  already  been  using  CFK  successfully  in  aircraft  construction.  At 
the  present  time,  among  other  things,  wings  and  control  services  of  CFK  are 
being  flight  tested  in  an  Alpha  jet  under  public  contract.  Flaps  and  other 
parts  made  of  CFK  are  already  in  use  on  a  mass  production  basis. 
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AEROSPACE 


BRIEFS  7 .  / ' .  v. '  '  A  ■.  >  : -i  A  ■ 

ARIANE  4  TEST  SUCCESSFUL— On  9  November  1984,  SEP  executed  the  certification  • 
firing  of  the  stage  1  of  the  future  Ariane  4  launcher  at  its  Vernon  premises. 
The  propulsion  bay'  included  four  SEP  Viking  V  motors,  and  the  test  which  rep- 
resented  208  seconds  of  operation  was  fully  successful,  ending,  as  planned 
with  exhaustion  of  one  of  the  propellants.  All  four  Viking  V  engines  operated 
to  perfection  which  means  that  the  development’ program: for  the  European  launch¬ 
er  Ariane  4  proceeds  normally'.'  By  June  1984 ,  the  Ariane  4  should  be  ready  to 
orbit  satellites  Weighing  4  tons,  whereas  the  present  Ariane  3  can  orbit  a 
payload  of  no  more  than  2.6  tons.  Roger  LESGAEDS,  President-Chief  Executive 
of  SEP  declared:  "This  success  proves  that  SEP  is  interested  in  the  middle 
term  future. J  The  Ariane  4  will-be  the  answer  for  the  90s.  With  the  heavy 
HM  60 'cryogenic  motor'  already  on  the  ‘drawing’: board,  we  will  now  start  thinking 
about  the  yeaf  2000  and  the  Ariane  5",  {Text]  [Paris  BULLETIN  DU  GIFAS  in.u,  A  ;  ■ 
English- 22  Nov  84  p  3]  .  * .c.-v rv«  .•»  -  'v-xT-.v.-.-.i ,  A:  Aw*  ■  ;  A,-- 
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AUTOMOBILE  INDUSTRY 


NEW,  ECONOMICAL,  CLEAN  ENGINE  ON  SWEDISH  MARKET  IN  FIVE  YEARS 
Stockholm  DAGENS  NYHETER  in  Swedish  7  Dec  84  p  17 

[Text]  A  new,  gasoline-saying  and  environmentally  safer  automobile  engine, 
which  gives  very  little  discharge  of  nitric  oxides,  could  be  introduced  on  the 
Swedish  market  in  about  5  years.  But  for  this  to  happen  the  state  must  become 
financially  involved  in  the  project,  which  costs  250-300  million  kronor. 

The  National  Environment  Protection  Board  believes  in  the  new  engine,  which 
has  been  constructed  by  the  Ranotor  development  company  with  support  from  the 
National  Board  for  Technical  Development.  It  involves  a  steam  propulsion 
system,  which  has  a  very  low  discharge  of  nitric  oxides,  without  special 
equipment  for  exhaust  gas  purification. 

"The  capability  of  the  engine  to  emit  a  [low]  nitric  oxide  discharge  is  the 
best  that  has  been  presented  for  any  combustion  engine  system,"  says  the  head 
of  the  Environment  Protection  Board,  Valfrid  Paulsson  in  a  report  to  the 
government . 

In  his  judgment  the  new  propulsion  system  has  greater  opportunities  for 
practical  application  and  mass  production  than  the  Stirling  engine,  for 
example. 

"With  regard  to  the  environmental  advantage  which  the  engine  can  provide,  the 
government  is  justified  in  becoming  involved  in  the  project,"  Valfrid  Paulsson 
believes.  "It  is  valuable  to  be  able  to  produce  an  alternative  to  cata  lytic 
pollution  control  with  equally  favorable  or  better  environmental  properties." 

Combustion  in  the  new  engine  takes  place  in  an  external  combustion  chamber. 
According  to  the  constructor,  the  engine  can  more  easily  be  adapted  to  various 
kinds  of  fuel  than  is  the  case  with  today's  automobile  engines. 

According  to  the  company,  the  engine  is  also  capable  of  meeting  all 
conceivable  future  pollution  requirements.  It  is  said  to  become  economical, 
very  quiet  and  to  have  excellent  performance  character ist ics.  Besides  being 
used  in  cars,  the  engine  can  be  utilized  for  example  in  busses,  trucks,  boats 
and  aircraft. 

Both  the  company  and  the  Environment  Board  are  aware  of  the  problems  of  trying 
to  introduce  a  radically  new  type  of  engine.  It  means  extensive  retooling  for 
the  automobile  production,  at  very  high  cost. 
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"Previously,  it  has  proved  difficult  to  undertake  such  a  conversion  due  to  the 
financial  risks  of  such  an  effort,"  Valfrid  Paulsson  emphasizes.  "The  new 
engine  cannot  enter  production  without  the  financial  involvement  of  the 
state .  * 

The  Environment  Protection  Board  is  of  the  opinion  that  the  project  is  too  big 
for  the  agency  itself  to  be  able  to  contribute  financially  to  its  completion. 
The  agency  therefore  leaves  it  to  the  government  to  decide  whether  the  state 
should  support  the  development  of  the  new  engine. 
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CIVIL  AVIATION  •  - 
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VMF- STORK  BARGAINS  TO  ASSEMBLE,  TEST  ENGINES  FOR  NEW  FOKKERS  , 
Amsterdam  DE  TELEGRAAF  in  Dutch  24  Oct  84  p  24 

[Text]  Amsterdam,  Wednesday  — VMF-Stork  is  in  negotiation  with 
Pratt  and  Whitney  Canada  over  the  assembling  and  testing  of  air¬ 
craft  motors,  which  are  intended  for  the  new  Fokker  offshoot,  the 
Fokker  50 0  It  is  expected  that  the  two  firms  can  complete  nego¬ 
tiations  in  about  three  months  0 

According  to  division  director  M0G0  Wisse,  negotiations  over  the 
VMF  have  been  under  way  with  the  Canadian  manufacturer  of  air¬ 
craft  motors  for  some  time  now.  The  concern  is  supported  by  the 
ministry  of  economic  af fairs c  "Fokker  is  not  unkindly  disposed 
to  our  plans,"  says  Wisse 0  Economic  affairs  mediates  the  talks 
between  the  various  parties c  VMF  plans  fit  in  with  the  efforts 
of  the  government  to  make  new  technologies  available  to  Nether¬ 
lands  industries  * 

Up  to  this  point  the  motors  have  been  bought  completely  built  and 
tested  by  the  manufacturer  itself*  "How  and  where  the  motors  are 
jaade  ready  wakes  no  difference  to  us,  as  long  as  they  satisfy  our 
demands,"  says  Fokker  spokesman  Knook.  "Of  course,  we  relate 
better  to  Dutch  industry  than  to  foreign,  however 0  It  is  splen¬ 
did  that  VMF  is  trying  to  draw  to  itself  a  few  job  openings  in 
this  wayc* 

If  the  negotiations  with  Pratt  and  Whitney  are  successfully  con¬ 
cluded,  VMF  wants  to  set  up  a  fully  equipped  repair  workshop* 

"We  then  plan  to  repair  ship  turbine  motors  *  We  are  also  think¬ 
ing,  for  example ,  of  setting  up  to  repair  gas  turbines  from  Gas- 
unie,  which  are  similar  to  aircraft  motors,"  says  Wisse c 

If  the  plans  are  carried  out,  VMF  will  be  investing  about  3  mil¬ 
lion  guilders  in  workshops .  These  must  be  expanded  0  Further¬ 
more,  people  will  have  to  be  trained  in  the  U.S.  Wisse  expects 
that  the  one  and  the  other  wili  lead  to  an  expansion  of  job  op¬ 
portunities  within  the  concern,  for  lO  to  15  people,  of  whom  the 
first  are  expected  to  start  in  1986. 
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The  operations  will  be  carried  out  by  Werkspoor  Services  of  Am¬ 
sterdam.  This  VMF- affiliate  is  presently  carrying  out  aviation 
repairs  on  a  modest  scale*  It  is  a  question  of  reparing  acces¬ 
sory  parts  for  the  Boeing  7^7®  of  the  KLM  [Royal  Dutch  Airlines ], 
the  SAS  [Scandinavian  Airlines  System],  the  UTA  [Air  Transport 
Union]  and  Swissair.  Every  year  this  yields  a  turnover  of  some 
3  million  guilders.  To  what  extent  this  amount  might  rise  Mr 
Wisse  could  not  yet  say.  MWe  are  still  busy  calculating. *'  At 
the  present  time  about  300  people  work  for  Werkspoor  Services. 
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AIRBUS  A  320  PROGRESS  REPORT  FROM  AEROSPATIALE 

Paris  REVUE  AEROSPATIALE  in’ English  Dec  84 /Jan  85  pp  4-5 

[Article  by  Evelyne  Boury] 

[Text]  Although  it  is  a  member  of  the  Airbus  family,  the  A320  is  nonetheless 
an  entirely  new  aircraft;  and  it  is  the  only  3rd-generation  150-seat  airliner 
to  have  been  launched  to  date.  Also  new  are  the  manufacturing  techniques,  the 
tools  and  the  industrial  resources  being  used.  The  first  flight,  scheduled 
for  the  spring  of  1987,  will  be  met  only  at  the  cost  of  unflagging  effort  day 
in  day  out.  All  the  plants  and  all  the  partners  involved  in  the  project  in 
Europe  have  been  mobilized  for  the  purpose.  In  France,  at  Aerospatiale's 
facility  at  Nantes,  which  is  building  the  wing  spar  box,  a  fuselage  section 
and  the  .aft  upper  portion  of  another  section,  there  is  keen  rivalry  at  all 
levels. 

Design  Department  at  Toulouse)  have  also 
passed  the  computer-aided  manufacturing 
stage  at  Nantes. 

At  the  same  time  certain  elements  like 
the  near  spar,  the  rib  web.  the  frame 
attachments  and  the  rib  flanges  have  com¬ 
pleted  full  numerically  controlled  machi¬ 
ning  and  are  currently  undergoing  the  ins¬ 
pection  phase. 

In  addition,  the  tooling  to  produce  the 
subassemblies  were  expected  to  be  ope¬ 
rational  at  the  end  of  November. 


Long-lead  items 

The  primary  elements  of  Section  21  are 
those  with  the  longest  lead  times  being 
machined  tram  the  sofid  on  nunericaSy 
controlled  machines.  Machining  began  in 
June  on  an  upper  surface  cross-brace,  the 
key  element  of  the  root  rib  and  currently 
nearing  completion.  Also  in  an  advanced 
stage  of  manufacture  are  such  mayor  com¬ 
ponents  as  the  Tee-member  which  is  ano¬ 
ther  crucial  part  of  the  root  rib. 

,  Meanwhile  all  the  major  structural  parts 
of  Section  21  of  No  t  aircraft  (a  product  of 
computer-aried  design  at  the  Aerospatiale 
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Meanwhile  work  is  going  ahead  on  the 
final  assembly  sKe.  where  the  first  portions 
of  Section  21  are  expected  next  January. 
According  to  schedule.  Section  21  of  No  t 
aircraft  wilt  be  ready  forair-Tifling  to  Ham¬ 
burg  in  July  next  year  by  Super  Guppy  via 
Toulouse. 

Fuselage  Section  11-12  is  a  complex 
item,  consisting  of  a  number  of  major 
structural  parts  and,  above  aft,  of  sheet- 
metal  stdns  whose  fabrication  involves 


Complex 


Five  months  have  elapsed  since  the 
first  A320  part  was  machined  at 
Nantes  and  now  manufacture  of  att 
the  tong-tead  time  elements  has  begun. 

The  A320-related  workload  in  this  plant 
is  a  big  one  and  includes  manufacture  of 
Section  21.  the  wing  spar  box,  the  upper 
aft  portion  of  Section  1 1-12,  the  flight  deck, 
the  "soft  underbelly"  {i.e.  the  fairing  under 
the  fuselage),  and  such  components  as 
landing-gear  doors,  floors,  pytons  and  con¬ 
trol  bars. 


such  recently  developed  sophisticated  pro¬ 
cesses  as  chemical  etching.  It  may  be 
recalled  that  the  roof  portion  is  a  stretched 
item  produced  at  MBB  (Hamburg)  which  is 
afterwards  chemically  etched  at  Aerbspa- 
tiale's  Nantes  facility.  ' 

Manufacture  began  last  October  and  the 
first  subassemblies  will  be  ready  in  niid- 
December,  after  which  Section  1 1-12  will 
be  delivered  for  completion  to  the  Saint 
Nazaire  plant  at  the  end  of  May  1985. 

As  for  the  fuselage  belly  fairing  —  some¬ 
times  referred  to  here  as  the  “soft  under¬ 
belly"  —  manufacture  wilt  begin  early  next 
year.  This  fairing  provides  a  link  between 
the  fuselage  and  the  wing.  Manufacture  is 
shared  between  two  of  the  Airbus  Indus¬ 
trie  partners,  with  Nantes  being  in  charge 
of  the  front  section  and  MBB  of  the  rear 
section.  Because  of  its  curved  shape,  ttib 
“soft  underbelly"  is  made  of  composite 
materials  (Kevlar/Nomex).  And  because 
the  manufacture  of  this  fairing  involves 
European  cooperation,  it  implies  continual 
contacts  with  virtually  alt  the  Airbus  Indus¬ 
trie  partners. 


Concerted  efforts 


Special  operational  task  forces  have 
been  set  up  to  monitor  the  manufacture  of  , 
the  A320.  They  are  made  up  of  technicians 
belonging  to  different  disciplines  tn  att  ttie 
production  shops.  Thefr  rote  is  not  only  to 
take  stock  of  progress  in  manufacture  but 
also  to  effectively  resolve,  as  a  team,  any 
difficulties  that  may  be  encountered.  These 
concerted  efforts  are  the  key  to  the  suc¬ 
cess  of  any  product  —  the  more  so  if  the 
latter  Is  a  new  Airbus  called  the  A320„ 


COMPUTERS 


OPTICAL  COMPUTER  STUDIES  AT  UK’S  HE RIOT- WATT  UNIVERSITY 

Duesseldorf  WIRTSCHAFTSWOCHE  in  German  2  Nov  84  pp  96,  98 

[EXCERPT]  Up  to  the  present  it  has  not  been  possible  to  incorporate 
semiconductor  lasers  into  the  glass  fibers  in  such  a  way  that,  upon  being 
reached  by  weak  incoming  light  impulses,  they  emit  strong  new  flashes.  But 
Helmut  Pascher  and  Heinrich  Keil  of  Siemens  confirm  the  fact  that  work  is 
proceeding  in  the  laboratories  to  trigger  switching  procedures  directly  with 
light  impulses.  Beyond  that,  the  Siemens  engineers  hope  to  "find  optical 
switches  which  could  replace  electromagnetic  and  electronic  switches." 

Scientists  at  the  Heriot-Watt  University  in  Edinburgh  believe  that  they  are 
very  close  to  that  goal.  They  are  working  on  the  development  of  optical 
computers  under  the  direction  of  Professor  Desmond  S.  Smith.  While  a  lot  of 
work  remains  to  be  done.  Smith  can  demonstrate  laboratory  models  of  optical 
connector  switches  which  process  data  with  light  impulses  in  a  way  which 
otherwise  occurs  in  electronic  elements. 

While  comparable  efforts  are  underway  in  U.S.  laboratories,  e.g.,  in  the  Bell 
Laboratories  under  the  direction  of  one  of  Smith's  doctoral  candidates,  the 
Europeans  are  apparently  ahead  in  this  field.  To  preserve  this  state  of 
affairs,  the  European  Community  has  contributed  $1.45  million  in  research 
grants. 

The  basic  principle  of  the  optical  switch  is  a  bi— stable  effect  in  crystals 
which,  depending  on  the  intensity  of  the  controlling  ray  of  light,  are  more  or 
less  translucent  and  remain  in  the  state  thus  assumed,  whereby  they  indicate 
the  values  "zero”  or  "one”  of  the  universal  binary  number  system  of  all 
computers.  They  are  therefore  able  to  store  data  and,  in  combination  with 
others,  form  gate  circuits  and  finally  arithmetic  units  for  data  processing. 

In  addition.  Smith  has  developed  a  light  intensifier  which  he  calls  a 
transphasor  in  reference  to  the  transistor.  It  is  capable  of  strengthening 
light  signals  which  have  been  weakened  by  passing  through  several  optical 
switches.  The  next  project  calls  for  the  construction  of  an  optical 
demonstration  computer  whose  performance,  while  not  yet  quite  equal  to  that  of 
common  pocket  calculators,  is  to  prove  its  functional  feasibility.  Asked  for 
his  time  schedule.  Smith  is  confident:  "The  computer  model  will  be  finished 
within  2  years."  Others  participating  in  the  program  are  however  a  bit  more 
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skeptical.  However,  in  view  of  the  increasing  flood  of  information  available 
and  the  physical  limits  imposed  upon  further  chip  miniaturization,  the  optical 
computer  holds  some  fascinating  prospects. 

As  a  matter  of  principle,  an  optical  switch  can  react  considerably  faster  than 
any  semiconductor.  The  theoretical  limit  lies  near  a  thousandfold  increase. 

To  begin  with,  there  should  be  gladness  if  the  optical  computer  actually 
surpasses  the  performance  of  its  electronic  siblings,  which  will  soon  reach  the 
limit  of  their  further  improvement.  But  once  in  use,  it  will  offer  a  chance 
for  enormous  progress  in  the  real-time  processing  of  complex  data — not  only 
because  of  the  great  speed  of  optical  switches,  but  also  because  they  are 
capable  of  sending  several  signals  simultaneously  through  the  same  element  and 
thus  avoid  the  infamous  bottleneck  of  electronic  computers. 

The  question  remains  what  materials  have  the  best  properties  for  optical 
switches.  Until  now,  Desmond  Smith  has  been  using  Indium- Ant imonide,  which 
however  requites  deep  cooling  to  minus  196  degrees  C.  What  is  needed  are 
materials  tohich'  can  be  used  at  room  temperature.  The  Fraunhofer  Institute  for 
Physical ''Measurement  Technology  in  Freiburg  is  studying  lead-chalcogenides  for 
that  piifposfe, !  bn!  which'  it  has  already  collected  comprehensive  data.  r.  ■ 

The  optical  computer  has  already  been  tagged  with  a  nickname:  from  the 
scientific' name  for  the  smallest  particles  of  light,  it  is  being  called  the 
"photon  brain." 

-s  .  * » W  . ii  3  ?  ■'  h!V. :•  -  ..  •  •< 
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FACTORY  AUTOMATION 


DUTCH  INSTITUTES  DO  RESEARCH  IN  TACTILE,  VISUAL  ROBOT  SENSORS 
The  Hague  TNO  PROJECT  in  Dutch  Sep  84  pp  340-342 

[Article  by  G.A.  Schwippert  and  G.K.  Steenvoorden:  "Research  into  Better 
Sensors  Should  Make  Robots  more  Flexible"] 

[Excerpts]  Even  robots  of  the  so-called  "second  generation" 

—  which  are  equipped  with  microprocessors  and  readers  (sen¬ 
sors)  —  are  not  flexible  enough.  They  still  react  with  in¬ 
sufficient  speed  to  changes  during  the  production  process. 

A  change,  for  example,  in  the  roughness  of  the  material  to 
be  processed,  or  a  conveyor  belt  which  starts  moving  a  little 
faster. 

Engineers  G.A.  Schwippert  and  G.K.  Steenvoorden  work  respec¬ 
tively  for  the  Delft  Center  for  Microelectronics  (CME-Delft) 
and  the  Technical  Physical  Service  TNO-TH  (TPD).  Both  Delft 
authors  write,  among  other  things,  about  the  so-called  "key 
project  "  Industrial  Sensors.  Scientific  research  should 
lead  to  better  sensors  which  are  indispensable  to  an  intel¬ 
ligent  automation  of  industrial  production. 

Robotvision 

The  value  of  being  able  to  perceive  objects  and  conditions  optically  has  been 
recognized  for  a  long  time.  Consequently,  a  great  deal  of  research  has  already 
been  done  in  that  area,  and  a  great  deal  of  research  is  being  done.  A  Center 
for  Image  Processing  has  been  set  up  in  Delft  where  the  Technical  Physical 
Service  TXO-TH  (TPD),  the  Technical  Physics  division  and  the  Electrotechnology 
division  of  the  Delft  Technical  College  cooperate  in  the  broad  area  of  image 
processing. 

Generally  speaking,  the  sensor  being  used  is  a  television  camera  or  a  so-called 
"solid  state  camera"  (a  camera  which  operates  with  a  semiconductor  as  reading 
element).  The  images  are  divided  into  picture  dots  (pixels)  and  the  gray  scale 
value  (an  intensity  value  between  light  and  dark)  of  a  dot  is  determined.  If 
more  continuous  information  is  desired,  then  a  PSD  [Position  Sensitive  Device], 
a  silicon  sensor  based  on  the  lateral  photodiode  effect  (the  effect  whereby  the 
photocurrent  is  divided  horizontally  over  the  sensor)  can  be  used. 
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The  images  read  contain  a  great  deal  of  information.  Therefore,  to  draw  the 
correct  conclusion  a  significant  reduction  in  the  quantity  of  the  data  is  ne¬ 
cessary.  This  must  be  combined  with  a  strong  microprocessor. 

Problems  arise  when  the  desired  information  is  supposed  to  become  available 
during  production,  and  thus  quickly. 

To  achieve  a  quick  working  vision  system  with  good  potential  for  use  at  a 
reasonable  price  is  a  challenge  to  those  who  have  ventured  in  this  area. 

One  of  the  activities  of  the  Delft  Microelectronics  Center  is  to  research  the 
characteristics  and  implementation  possibilities  of  the  PSD.  This  is  done  in 
cooperation  with  the  Electrotechnical  Materials  vocational  group  of  Professor 
S.  Middelhoek  of  TH  Delft. 

A  serious  limitation  of  the  above  mentioned  vision  systems  is  that  the  process 
is  virtually  always  limited  to  two-dimensional  images.  To  be  able  to  interpret 
three-dimensional  images  is  a  task  which  will  demand  a  great  deal  of  attention 
in  the  coming  years. 

On  the  one  hand,  there  is  an  optical  problem  here:  how  do  you  reliably  and 
accurately  transpose  the  third  dimension  into  an  optical  signal?  On  the  other 
hand,  the  data  flow  increases  and  the  demands  which  will  be  made  on  the  micro¬ 
processors  become  extraordinary.  Solutions  are  sought  in  special  electronic 
connections  and  in  "artificial  intelligence"  [AT] . 

Another  focus  of  attention  concerns  color  and  contour  perception  of  objects. 
This  aspect  is  of  great  importance  with  regard  to  problems  of  automation  and 
quality  control. 

Tactile  and  Force  Sensors 

The  robot's  working  arm  is  one  of  the  parts  which  is  given  a  great  deal  of 
attention  by  researchers.  By  giving  the  fingers  of  the  working  arm  a  kind 
of  "feeling"  the  robot  is  capable  of  perceiving  the  form  of  parts  and  deter¬ 
mining  in  what  position  the  part  is  held  by  the  working  arm.  A  common  method 
is  to  measure  force  applied  on  the  fingers  by  means  of  horizontal  strips. 

New  developments  make  use  of  piezoelectric  foil.  The  Synthetic  Materials  and 
Rubber  Institute  TNO  (KRI-TNO) ,  together  with  the  Technical  Physics  department 
of  the  Delft  Technical  College,  is  studying  a  grip  sensor  based  on  the  piezo¬ 
electric  PVDF  (polyvinylideen  fluoride).  The  sensor  will  consist  approxima¬ 
tely  of  16x16  elements  of  1  square  millimeter  each. 

Ultrasound  and  Speech 

To  determine  the  distance  from  the  working  arm  to  an  object,  ultrasound,  trans¬ 
mitted  and  measured  by  transducers  (turning  electrical  into  acoustical  energy 
and  vice  versa),  can  also  be  used.  A  short  impulse  of  100  kilohertz,  for 
example,  is  transmitted.  From  the  length  of  time  and  the  form  of  the  reflected 
signal  the  sensor  can  determine  the  distance  and  possibly  the  form  of  the 
object. 
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Research  focusses  on  the  development  of  so-called  broad  band  transducers,  res¬ 
pectively  an  array  of  transducers,  and  an  advanced  Signal  process  with  the  help 
of  microprocessors.  The  TPD  and  the  Delft  Microelectrohics  Cente'r  ate  con¬ 
ducting  so-called  key  programs  in  the  area  of  acoustical  sensors. 

Detection' of  Gasses  ’  '  ’  ’  •  .  1 

The  use  op  odor  sensors  is  not  very  highly  developed.  Partly  because  reliable 
sensors  in  this  area  are  virtually  impossible  to  obtain.  And  because  it  is 
often  a  question  of  the  selective  detection  of  minimal  amounts  of  gas  or 
fumes.  ’  • ! 

Areas  of  implementation  of  odor  sensors  include  the  surveillance  of  the  compo¬ 
sition  of  exhaust  gas,  from  which  both  environmental^ technical  and  economic 
advantages  could  be  derived. 

The  Delft  Microelectronics  Center  is  active  in  this  area  with  the  development 
of  an  ethane  sensor  to  determine  the  ripeness  of  fruit  automatically  (in  co¬ 
operation  with  the  Main  Social  Technology  Group  TNO)  and  with  the  development 
of  gas  sensors  based  on  so-called  "surface  acoustic  wave-techniques"  together 
with  TH  Delft. 

Key  Project 

The  three  Dutch  centers  for  microelectronics  (in  Eindhoven,  Enschede  and 
Delft)  have  made  mutual  agreements  about  the  distribution  of  the  so-called 
"key  projects."  Those  are  projects  which  should  produce  applicable  results 
(as  a  product  or  a  system)  for  Dutch  industry  in  the  somewhat  longer  term, 
but  which  are  not  yet  commercially  feasible. 

The  Delft  Center  initiates  and  coordinates  research  in  the  area  of  industrial 
sensors.  That  is  not  surprising.  There  is  a  broad  basic  knowledge  of  sensors, 
specifically  sensors  based  on  silicon  technology,  at  TH  Delft.  This  basic 
knowledge,  combined  with  applied  scientific  research  in  the  area  of  readers 
for  the  various  TNO  institutes,  forms  the  point  of  departure  for  the  Industrial 
Sensors  "key  projects"  of  CME-Delft. 

Meanwhile,  scientific  research  within  the  framework  of  this  project  is  in  pro- 
gres.  The  results  of  this  research  will  certainly  contribute  to  the  future 
availability  of  industrial  sensors  which  will  make  possible  a  more  intelligent 
automation  of  production  in  Dutch  enterprises. 

Biographical  Data 

G.A.  Schwippert  (48  years  old)  studied  electrotechnology  at  the  Delft  Technical 
College.  He  has  been  working  for  TNO  since  1964,  first  as  coworker  in  what  is 
now  the  Main  Social  Technology  Group  TNO  (MT-TNO).  More  than  2  years  ago,  in 
early  1982,  he  became  head  of  the  Delft  Microelectronics  Center  (CME-Delft). 
This  center,  one  of  three  in  our  country,  is  an  independent  division  of  the 
Main  Technical-Social  Services  Group  TNO  (TWD-TNO),  but  is  also  connected  with 
the  national  Foundation  of  Microelectronics  Centers  (SOME). 
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G.K*  Steenvoorden  (40  years  old)  also  studied  at  TH  Delft.  He  is  on  the 
scientific  staff  of  the  Technical  Physical  Service  TNO-TH  in  the  same  city. 

At  TPD  [Technical  Physical  Service]  engineer  Steenvoorden  is  in  charge  of 
managing  the  Electronics  department.  He  is  also  scientific  coordinator  of  the 
Industrial  Sensors  "key  project"  of  CME-Delft  and  coordinator  of  the  Sensors 
and  Actuators  "stimulation  program"  of  the  Foundation  for  Technical  Sciences. 
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SCANIA,  ASEA  OF  SWEDEN  USE  ROBOTS  FOR  ALL  PRODUCTION  PHASES 

Bern  TECHNISCHE  RUNDSCHAU  in  German  18  Sep  8U  pp  25,27,29 

[Article  "by  Peter  R.  Muehlemann:  "Sweden,  the  Robot  Superpower"] 

[Text]  No  country  in  the  world  can  compare  with  Sweden  in 
robot  intensity.  As  early  as  1981,  there  were  about  30 
industrial  robots  for  every  10,000  inhabitants.  The  same 
figure  in  Japan  was  13,  and  for  the  U.S.  only  four  robots. 

Germany  also  came  along  to  some  extent  with  five.  But  the 
rest  of  Europe  is  hopelessly  beaten.  France  and  England  have, 
for  example,  only  1.2.  And  the  Swedes  not  only  play  an 
important  role  in  the  use  of  robots,  they  also  have  in  ASEA 
one  of  the  largest  suppliers ,  and  in  Spine  they  have  a  newcomer 
that  is  offering  a  new  system  (elephant  trunk  principle). 

In  Sweden,  industrial  robots  have  become  normal  equipment  and  have  no  bitter 
aftertaste  as  job  killers.  Here  one  lives  with  these  technical  furnishings  as 
one  lives  with  other  machines.  The  industrial  robot  is  nothing  more  than  a 
technical  instrument  that  lightens  the  human  workload  and  with  which  one  can with 
the  flexibility  required  today,  increase  productivity. 

But  in  Sweden  the  industrial  robot  is  not  only  an  important  factor  in  its 
application;  the  production  of  robots  also  has  an  important  place.  The  follow¬ 
ing  values  may  serve  as  a  measure : 

-  Worldwide  the  standard  production  of  industrial  robots  makes  up  three  percent 
of  the  standard  machine  tool  production.  In  Sweden  this  value  already  lies  at 
about  Uo  percent. 

-.Worldwide  Sweden  produces  about  nine  percent  of  the  industrial  robots,  while 
the* comparable  value  for  machine  tools  is  only  about  one  percent. 

In  recent  times  institutes  have  arisen  in  Sweden  that  deal  with  the  technical 
application'  of  robots  and  also  of  necessity  with  the  pertinent  peripheral 
areas.  Ah  example  of  this,  as  we  will  see  later,  is  The  Swedish  Institute  for 
Production  Engineering  Research  (iVF)  in  Stockholm,  which  has  dedicated  itself 
to  the  study  of  the  flexible  assembly  automation  with  robots. 
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The  large  robot  producer,  Asea,  has  also  contributed  significantly  to  the 
spread  of  robots  in  Sweden.  In  its  own  factory,  it  has  many  possibilities  of 
use,  and  this  probably  contributes  to  the  present  high  state  of  the  Asea  ' 
robots,  for  not  only  the  research  section  is  fighting  here  at  the  front,  but, 
as  we  will  see,  also  the  users  in  their  own  house  are  always  ready  to 
immediately  put  the  latest  results  ..to  use. 

In  Sweden  as  well,  the  main  users  of  robots  are  the  "giants,"  that  is,  those 
who  can  "afford"  to  make  an  early  purchase  of  such  machines  and  to  test  them. 
The  automobile  and  truck  industry  stands  here,  as  in  other  countries,  at  the 
head  of  the  list. 

Manifold  Use  of  Robots  by  Scania 

In  Scania,  industrial  robots  are  becoming  more  and  more  the  normal  production 
equipment  in  the  most  varied  areas  of  the  operation.  Use  in  technical  produc¬ 
tion  began  as  early  as  197&,  when  the  first  robot  was  introduced  in  a  group 
of  machines  for  the  boring  and  clearing  of  switch  bushings  (Figure  l).  Today 
Scania  uses  85  industrial  robots  in  production,  50  of  them  in  Sodertalje  and 
35  other  factories  in  Falun,  Lulea,  Oskarshamn,  and  Goteborg.  Fifty- four 
machines  are  used  for  the  loading  and  unloading  of  equipment ,  ,  22  run  in  the 
spraying  or  welding  functions,  and  nine  are  already  working  in  the  latest 
are  of  robot  use,  in  the  assembly  of  gasoline  motors.  " 

Transmission  Production  as  Large  Application  Area 

The'  largest  section  of  industrial  robots  in  the  Sodertalje  factory  is  Used  in 
the  production  of  gear  wheels.  The  reason  of  this  concentration  is  that  many 
gear  wheels  are  identical  in  type  and  size  and  can  also  be  produced  in  large 
nur:bers  up  to  200,000  units  a  year.  Moreover,  many  modern  transmission  parts 
have  complicated  geometrical  forms .  This  means  that  they  run  through  several 
machines,  often  with  very  short  work  times,  in  the  manufacturing  process.  This 
large  amount  of  robot  work  was  introduced  by  Scania  above  all  to  eliminate  the 
monotonous  work  and  the  extensive  manual  effort  in  this  type  of  production. 

Figure  2  shows  an  Asea  robot  applied  to  unit  handling  in  a  machine  group  for 
the  production  of  main  shaft  gear  wheels.  The  production  adjustment  from  one1 
gear  wheel  variant  to  another  goes  very  quickly  with  the  robot,  because  besides 
a  program  change,  at  most  only  a  handle  change  is  necessary. 

Handling  and  Finishing  in  the  Diesel  Motor  Factory 

In  Scania  one  also  finds  robot  operated  tools  in  the  production  of  diesel 
motors.  Thus  for  example  the  clearing  machine  that  processes1  the  connecting 
rods  for  the  six  cylinder  diesel  motors  is  handled  and  unloaded  by  a  robot 
(Figure  3).  This  machine  was  previously  handled  manually;  the  change  is 
therefore  relatively  new.  But  it  became  necessary  because  the  working  condi¬ 
tions  for  the  operator  became  intolerable  with  the  large  amounts  of  cutting 
fluid.  In  addition,  the  purely  manual  handling  of  the  'Units  was  difficult, 
for  the  connecting  rods  weigh  between  4.5  and  6  kilograms .  The  robot  used 


today  for  servicing  the  clearing  machine  is  six  axis  and  has  grippers  for 
double  functions  in  order  to  be  able  t6  carry  out  the  insertion  and  with¬ 
drawal  of  the  connecting  rods  and  connecting  rod  covers  in  the  various 
tensioners  and  positions. 

In  the  manufacture  of  diesel  motors,  robots  are  not  only  used  for  the 
operation,  but  also  for  deburring  crankshafts.  This  process  deals  with 
the  reworking  of  crankshaft  sides  that  have  burrs  or  sharp  edges  after 
milling  that  have  to  be  removed  before  further  processing.  Manual  deburring 
is  a  very  difficult  and  dangerous  job,  because  sharp  splinters  come  loose 
during  the  grinding.  The  operator  must  therefore  wear  protective  clothing. 

The  robots  used  here  operate  with  a  rotary  file.  Five  of  the  six  available 
axis  are  used  for  tool  movement.  The  sixth  axis  guides  the  rotation  of  the 
production  part. 

The  Most  Modern  Assembly  for  Gasoline  Motors 

Several  robots  are  also  used  in  the  production  of  gasoline  motors  for  Saab 
cars,  for  example  a  two-armed  apparatus  for  putting  on  and  taking  off  of 
camshaft  covers.  Since  every  motor  has  five  such  covers,  large  numbers  are 
produced  here.  Also,  since  the  working  time  is'  very  short.  One  felt  that  here 
too  there  was  reason  for  automation.  More  robots  are  used  in  this  motor 
production  in  a  boring  machine  for  main  storage  covers. 

In  gasoline  motor  production  the  main  thrust  of  the  robots  is  clearly  in  the 
assembly.  For  example,  four  machines  work  on  the  assembly  of  the  main  body. 

Two  work  at  the  same  station  (Figure  4),  where  they  put  in  a  total  of  23  screws 
for  the  intermediate  plate  and  the  dashboard  cover.  In  an  assembly  section 
before  this,  a  further  machine  is  used  (Figure  5)  to  mount  ten  cylinder  head 
screws  and  finally  with  an  automatic  computer  driven  screwdriver  to  screw 
them  in  with  the  correct  torque. 

The  fourth  machine  mounts  with  a  three— finger  gripper  (Figure  6)  first  the 
flywheel  to  the  crankshaft  end  and  shifts  then  to  a  two  spindle  screwdriver 
(Figure  7)  with  which  the  screws  are  mounted  and  screwed  in. 

For  the  processing  and  mounting  of  cylinder  heads  there  is  a  special  workroom 
in  which  a  total  of  five  industrial  robots  are  placed,  three  in  processing 
and  two  in  mounting.  In  the  processing  line  for  the  l6-valve  cylinder  head, 
two  machines  work  groups  of  borers  for  the  detailed  work  on  valve  seats  and 
guides.  A  third  machine  deburrs  the  edges  of  the  upper  and  lower  cylinder 
head  surfaces  as  well  as  the  edges  of  the  combustion  chamber  with  the  help  of 
a  rotating  file. 

With  the  first  robot  ’(Figure  8)  on  the  assembly  line  for  cylinder  heads  the 
valve  spring  package  is  mounted.  Spring  discs ,  valve  plates  ,  and  spring  plates 
are  lead  by  swing  or  lift  disc  transporters  to  a  spring  package  assembly 
station  where  these  parts  are  put  together  and  stacked  in  packages  of  8  or  16 
units  depending  on  the' type  of  motor  being  assembled.  The  spring  packages  are 
placed  in  a  magazine  that  fits  the  robot  gripper.  From  there  one  package  after 
another  is  assembled. 
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The  next  station  is  something  unique,  and  Scania  is  up  to  now  the  only  firm 
in  the  whole  world  to  carry  out  such  an  assembly  operation  with  an  industrial 
robot.  At  this  station  there  is  an  Asea  industrial  robot  IRB60  (Figure  9) 
that  seems  greatly  oversized  for  the  prescribed  task,"  namely  to  mount  a 
valve  cone  that  is  about  10  grams  iri  weight.  But  this', ...is  not  true  ,  ..as.  the 
description  of  the  complicated  assembly  process  will  ..soon  show. 

For  the  securing  of  every  valve ,  two  valve  cone  halves  are  used  that  are  led 
by  a  swing  transporter  in  the  correct  position  to  a  magazine.  There  the  robot 
gets  the  two  cone  halves  into  its  magazine.  On  the . gripper  there  is  also  a. 
tool  for  pressing  the  valve  springs . together .  Here  we  also  see  the  reason  for 
the  size  of  the  robot,  for  the  pressing  together  of  these  springs,  which 
enables  the  entry  of  the  cone  halves  at  the  right  place ,  a  force  of  75 
kilopounds  is  necessary.  ,  ...  .  „  ....  ...  .. 

Great  Humanization  in  the  Area  of  Spray  Enameling 

Robots  have  long  been  used  for  spray  enameling',  for  the  spraying  jobs  are  ., 
considered  to  be  the  most  inhuman.  Scania  tried  therefore  as  early  as  the 
middle  of  the  1970's  to  redo  the  spraying  and  to  automate  it .  But  there  was 
no  satisfactory  solution  until  after  1979,  that  is,  only  after  this  time  ... 
could  the  desired  enameling  speeds  in  such  a  variety  of  bodies  be  achieved. 
Today  for  the  spray  enameling  of  the  chassis  two  robots  in  a  line  in  a  spray 
cabin  are  used.  ...  ,  ..  ...  ...  ....  .....  ...... 

To  sprhy  . all  the  various  chassis  variants  of,  the  Scania  truck  program,  the  two 
robots  niust.'work  according  to  l40  different  programs.  A  buffer  storage  and 
a  microcomputer  are  used;  for  the  latter  the  programs  are .stored  on  IBM 
standard  diskettes .  .  .  ..  -  , 

The  robots  (Figure  10  shows  a  machine  in  the  chassis  spray  cabin) . cannot  , 
accomplish  all  tasks  100  percent ,  for  there  are  always  places  that  are 
inaccessible  to  the  machines,  in  this  case  spraying  is  done  by  hand  at  the 

end  of  the  line.  This  applies  both  to  the  chassis  spray  line  and  to  the 

line  on  which  motors  and  transmissions  are  sprayed.  On  the  average,  the  robots 
can  accomplish  about  85  percent  of  the  spraying,  and  the  human  being  is  then 
only  needed  for  the  remaining  15  percent.  ..  .  ... 

In  the  same  room  in  which  the  bodies  are  assembled,  there  is  also  the  line  on 

which  motors  jand  transmissions  are  joined  together.  Here  too,  directly,  . 
afterwards,  the  spraying  is  automatically  done  in  a  cabin.  Two  robots  do  thq 
job,  each  one  taking  a  side  of  the  unit.  These  two  machines  work  according  to 
12  different  programs  that  are  selected  by  the  operator  at  the  entry  to  the 
cabin.' .Here  two  different  paint  types  are  used,  a  cover  paint  and  a  heat- 
resistant  aluminum  paint  for  the  turbocharger  and  the  exhaust  pipe.  ..The 
robots  are  therefore  equipped  with  double  .spray  cans.  To  get  an' exact  agree¬ 
ment  between  the  robot  movement  and  the  forward  movement  .of  .the  motor  in  the 
hanging  transporter,  there  is  .also  in, this  machine  a  speed  measurer  in 
this  machine  as  well  and  a  built-in  synchronizing  system. 
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Scania  with  a  High  "Robot  Average" 

Today,  the  Scania  firm  has  robots  in  use  in  practically  all  its  branches.  In 
Falun,  for  example,  where  front  and  rear  axles  as  well  as  brake  parts  and 
differential  casings  are  produced,  they  are  used  to  run  the  machines  and  for 
spray  enameling.  In  the  Luela  factory  they  are  also  used  to  run  machines,  but 
additionally,  for  welding.  Here  frame  carriers,  shock  absorbers,  and  rear 
axle  bridges  are  manufactured.  In  Oskarshamn  they  are  again  used  for  welding 
and  spraying,  this  time  in  the  drive  manufacture  of  trucks.  Fifteen  robots 
are  in  operation  in  the  Goteborg  factory  where  transmission  parts  for  cars 
and  also  motor  parts  for  trucks  and  buses  are  produced.  Here  all  the 
machines  for  loading  and  tinloading  machines  are  used. 

With  its  85  robots  in  use,  Scania  has  attained  a  value  of  110  persons  per 
robot,  if  only  the  factory  personnel  and  not  the  management  is  counted.  The 
Japanese  automobile  industry  may  serve  here  as  a  comparison;  in  it  an  average 
value  of  560  persons  per  robot  is  noted. 

Pioneering  Use  of  Robots  in  Asea 

The  large  firm  Asea  fulfills  a  double  function  as  far  as  robots  are  concerned. 

On  the  one  hand  the  robot  section  deals  with  research,  development,  training, 
and  production,  and  on  the  other  hand  there  are  the  various  Asea  sections  that 
are  robot  users.  Here  a  potential  is  present  that  must  not  be  underestimated 
and  that  is  also  exploited  by  the  Asea  robot  people.  There  are  plenty  of  areas 
of  use,  both  in  pure  operation  as  well  as  in  processing  and  assembling. 

A  Flexible  Production  System  with  Robots  in  the  Center 

In  Asea  as  well  by  far  most  of  the  robots  are  used  for  operational  tasks  in 
flexible  production  systems.  Figure  11  shows  a  beautiful  example,  where 
aluminum  cool  plates  for  thyristors  are  made.  In  the  center  of  this  system, 
on  which  about  60  different  cool  plate  variants  are  produced,  stands  an 
IRB60/2  with  six  degrees  of  freedom.  The  treatment  and  transportation  of 
work  units  takes  place  here  by  way  of  two  chain  transporters  >  on  each  of  which  are 
five  pallets.  This  corresponds  approximately  to  a  production  of  48  hours. 

This  system  has  no  work  unit  recognition.  True  to  the  principle,  "Whatever 
must  function  automatically  is  done  in  the  simplest  manner  possible;  even  so 
it  will  be  complicated  enough,"  the  machine  operator  here  gives  the  unit 
number  and  the  number  of  pallets  loaded  with  the  work  unit.  Therefore  a 
maximum  of  five  different  work  unit  types  can  be  loaded  for  48  hours.  With  the 
mass  production  sizes  available,  however,  this  limit  is  hardly  ever  reached. 

On  the  basis  of  the  information  on  the  type  of  work  unit  and  the  number,  the 
robot  is  guided.  This  goes  so  far  that  it  even  changes  the  tensioners  in  the 
processing  machine  if  this  is  necessary  for  the  new  work  units. 
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The  decrease  or  increase  of  work  units  in  the  pallets  is  sensor  guided,  where 
the  raster  is  programmed,  but  where  the  various  step  heights  as  well  as 
the  paper  or  carton  intermediate  layers  have  to  be  sensed.  The  robot  also 
changes  the  empty  pallets  automatically  from  the  sender  to  the  depart er..v 

Robots  with  "Eyes"  as  Diligent  Deburrers 

Asea  has  installed  one  of  the  most  astonishing  robot  uses  in  the  area  of 
deburring  of  spray  casting  parts  (Figure  12),  and  this  is  not  just  a  demon¬ 
strator,  but  a  fully  operating  machine .  Twelve  different  gear  boxes  are 
deburred. 

The  boxes  come  in  columns  of  two  or  three  on  a  photocell-guided  transport 
to  the  deburring  machine „  The  transport  strip  is  loaded  by  hand  and  holds 
work  units  for  three  to  four  hours „ 

With  such  a  "Robot  Vision"  system  the  work  units  are  identified  at  the 
beginning  of  the  deburring ,  and  in  connection  with  this  identification  the 
robot  is  guided,  that  is,  it  takes  the  gripper  that  fits  the  work  unit  and 
works  according  to  an  operational  program  that  is  also  determined  according 
to  the  particular  work  unit.  Work  is  done  here  with  fixed  tools,  four  boring 
stations  with  various  diameters  and  lengths,  two  disc  grinder  stations, 
filing  unit,  and  a  blowoff  station  past  which  the  work  unit  is  led  in  series „ 

Assembly  from  Above  and  Below 

The  Asea  people  also  have  an  in-house  display  model  of  assembly 
technique,  and  here,  too,  in  production  and  not  just  for  display.  Electric 
switches  of  various  sizes  are  mounted.  Each  switch  consists  of  12  individual 
parts.  Six  of  these  parts  have  a  form  that  is  more  long  than  wide  and  are 
assembled  by  the  robot.  The  six  other  elements  are  mounting  parts  and  fibers 
or  other  gmall  parts  and  are  mounted  by  the  peripheral  equipment. 

In  this  installation  there  are,  as  Figure  13  shows,  two  robots  in  use  that  are 
fixed  in  the  same  verticle  axis,  one  on  the  floor  and ^ one  on  the  celling.  Each 
robot  has.  a  manifold  grippe**  for  the  six  different  switch  parts.  'Hie  two 
machines  work  out-of-phase,  that  is,  a  robot,  assembles  a  switch  with  the 
six  parts  in  its  gripper,  while  the  other  gets  six  new  parts  fro®  the  ^ 
magazines  in  order  to  mount  the  next  switch.  In  this  way  the  total  phenpheml 
equipment  for  two  robots  can  be  used. 

The  adjustment  from  one  type  of  switch  to  the  other'  takes  at.  most  five 
minutes,  and  the  installation  is  supervised  by  one  single  service  operator, 
who  also  sees  to  it  that  the  supply  of  parts  in  the  magazines  does  not  give 
oat.  The  installation  puts  a  switch  together  every  25  seconds.  For  the  robots, 
therefore ,  there  is  a  cycle  time  of  50  seconds . 
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Research  institute's  qre  Working  on  Flexible  Assembly  Installations  :  - 

Assembly  automation,  with  great,  flexibility  is  one  of  the  important  p’roblemS 
in  production  technology  strived  for  today.  The  reason's  for  the  demands 

for  flexibility  are  on  the  one  hand  that  the  costs  of  assembly  units  constantly 
are  increasing  and  on  the  other  hand  that  the  life  of  the 'assembled  products  is 
getting  shorter  and  shorter  and  the  number  of  types  is  continually  increasing. 
In  Sweden,  too,  therefore,  research  institutes  have  begun  working  oh  these 
tasks.  The  Swedish  Institute  for  Production  Engineering  Research  (IVF)  is  one 
of  these.  Here  there  is  an  experimental  assembly  unit  (Figure  l^t)  in  which  two 
IBM  and  two  Asea  robots  are  integrated.  The  IBM  robots  work  according  to  the 
Scara,  the  horizontal  arm  bending  principle. 

The  goal  of  this  unit  is  to  be  able  to  assemble  a  number' of  products  and 
variants  of  these  products  in  small  lots  (lh).  In  the  construction  theory  it 
is  clear  that  the  unit  i,s  not  conceived  for  any  particular  product  or  family 
of  products.  At  present  a  family  of  compressed  air  motors' and  also' bn  oil 
pump  can  be  assembled  by  it. 

Various  systems  are  introduced  as  early  as  in  the  equipping  phase  of  the 
robot .  One  Asea  robot,  for  example,  has  grippers  that  are  arranged  on  a 
revolving  head,  while  the  other  changes  gripper  fingers.  One  of  the  IBM  robots 
has  the  same  system. ‘The  second  IBM  unit,  on  the  other  hand,  has  changeable 
grippers  that  are  attached  electromagnetic ally .  Moreover,  the  robots  can  also 
connect  special  tools  at  stations  that  provide,  for  example,,  a  tool  for  press¬ 
ing  rotors  into  the  ball-bearing  races  of  compressor  motors,  or  a  screw  unit 
on  an  Asea  robot  for  assembling  oil  pumps. 

■  '  ■  '  j  .  •;  •  •  ,  .  .  .  • 

The  unit  already  has  at  present  an  automatic  self-supervision  and  error 
indicator..  For  example,  inductive  sensors  are  installed  for  this  purpose.  They 
are  to  supervise  the  gripper  changes  and  to  determine  whether  the  gripper  has 
taken  up  a  part  or  not.  A  photo  sensor  is  used  to  supervise  an  assembly 
operation.  This  supervisory  and  error-detecting  system  is  to  be  considerably 
further  developed.  Here  ^he  emphasis  will  be  placed  on  flexible,  visual 
sensors  that  are  to  supervise  the  positioning,  orientation,  assembly,  and 
quality  of  the  work. 

New  Solutions  with  the  Elephant's  Trunk 

The  new  Spine  robot  in  Figure  15  functions  like  an  elephant’s  trunk,  or,  as 
the  builders  prefer,  like  a  spinal  column.  This  is  made  possible  by  a  new 
construction  principle  in  which  a  series  of  oval  bodies  are  attached  to  one 
another  and  held  together  by  four  vires. 

The  new  robot  has  seven  degrees  of  freedom  (machines  up  to  'now  work  with  five 
or  six  axes)  and  a  carrying  capacity  of  10  kg.  A  turning  of  the  middle  section 
of  the  arm  serves  as  a  seventh  axis .  The  working  room  is  approximately  hollow- 
ball  shaped  with  an  outer  sphere  diameter  of  k.B  meters  and  an  inner  diameter 
of  about  1.2  meters.  This  gives  a  working  space  of  almost  51  cubic  meters. 
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According  to  the  manufacturer,  one  can  expect  from  this  robot  type  a  wide 
range  of  applications  in  areas  such  as  paint  spraying,  leakproofing,  or 
pasting  operations,  assembly  and  operating  technology,  as  well  as  in  arc 
welding.  The  machine  that  is  now  offered,  however,  is  specialized  for  the 
spraying  of  inner  areas  and  is  also  being  used  by  Volvo,  which  took  part 
in  the  development,  in  several  different  forms.  The  new  arm  movement  here 
allows  for  adhesive  processes  in  the  inner  areas  that  up  to  now  could  not 
be  automated. 


PHOTO  CAPTIONS 


1. 

p  25. 

Figure  1.  The  first  industrial  robot  installed  by  Scania 
serviced  boring  and  broaching  machines  for  switch  bushings. 
(Figures  1  to  10:  Scania) 

2. 

p  25. 

Figure  2.  Asea  robots  as  operational  unit  in  a  machine  group 
for  the  production  of  gears. 

3. 

p  25. 

Figure  3.  Processing  of  connecting  rods  in  a  broaching  machine 
with  a  large  robot. 

4. 

p  25, 

Figure  4.  Two  Asea-IRB60's  in  the  assembly  and  fixing  of  screws 
in  the  assembly  of  gasoline  motors. 

5. 

p  25. 

Figure  5.  Assembly  of  10  cylinder  head  screws  in  a  gasoline 
motor  by  an  IRB-6  from  Asea. 

6. 

p  27 . 

Figure  6.  This  robot  picks  up  the  flywheel  with  a  three- 
finger  gripper  from  a  pallet  and  puts  it  on  the  motor. 

7. 

p  25. 

Figure  7.  The  robot  in  Figure  6  then  changes  the  tool  and 
screws  in  the  flywheel  screws  with  a  double-spindled  screw¬ 
driver. 

8. 

p  27. 

Figure  8.  This  machine  mounts  the  valve  spring  packages  on  the 
cylinder  heads. 

9. 

p  27. 

Figure  9.  Here  Scania  is  the  first  auto  maker  in  the  world  to 
mount  valve  cones  with  an  industrial  robot. 

10. 

p  27. 

Figure  10.  Trallfa  robot  spray  enameling  chassis  for  trucks; 
140  different  variants  are  sprayed. 

11. 

p  27. 

Figure  11-  tw»  robots  as  operational  machines  in  a  flexible 
production  cell  for  the  manufacture  of  60  different  cooling 
elements.  The  robot  changes  work  units  and  tensioners.  The 
system  can  operate  automatically  for  48  hours.  (Picture:  Asea) 
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12.  p  27.  Figure  12.  Robot  in  a  deburring  installation  for  12  different 

plastic  spray-cast  parts.  The  parts  are  led  on  a  band  and 
identified  by  a  television  system  (Robot  Vision) .  After  the 
identification,  the  robot  takes  the  right  gripper  and  leads 
the  work  unit  according  to  the  program  past  the  deburring 
instruments.  (Picture:  Asea) 

13.  p  29.  Figure  13.  Two  robots  arranged  in  the  same  verticle  axis 

assemble  electric  switches  with  a  cycle  time  of  25  seconds. 
Each  robot  alternately  assembles  a  switch.  (Picture:  Asea) 

14.  p  29.  Figure  14.  Universal,  flexible  assembly  installation,  here 

conceived  for  the  assembly  of  two  different  compressed  air 
motors  and  an  oil  pump.  (Picture:  IVF) 

15.  p  29.  Figure  15.  Spine  spray  robot  with  a  new  arm,  which,  thanks  to 

its  seven  degrees  of  freedom,  is  specially  suited  to  the  coat¬ 

ing  of  inner  areas.  (Picture:  Spine) 
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FACTORY  AUTOMATION 


ASEA  TO  OPEN  ROBOT  FACTORY  IN  JAPAN  NEXT  YEAR 

Stockholm  DAGENS  NYHETER  in  Swedish  23  Nov  84  p  10 

{Article  by  Johan  Markvall:  "Asea  Robots  to  Be  Built  in  Japan"] 

.  i  ■  1 ;;  f 

IText]  Asea's  industrial  robot  division,  Asea  Robotics,  is  now  expanding  its 
activity  in  Japan.  A  new  -factory  is  to  be  ready  next  year  for  the  assembly  of 
industrial  robots.  It  wilt  have  a  capacity  of  I ,000  robots  a  year. 

"According  to  our  plans,  we  will  reach  full  capacity  some  time  during  1990," 
Nick  Rizvi,  information  chief  at  Asea  Robotics,  totd  DAGENS  NYHETER.  Mn  2  or 
3  years  we  will  also  manufacture  60-70  percent  of  the  parts  for  the  robots  in 
Japan.  Presently,  most  of  the  parts  come  from  Sweden.” 

Asea  Robotics  sold  about  200  robots  in  Japan  in  1983,  but  expects  to  sell  at 
least  twice  that  many  this  year.  Nick  Rizvi  said  that  the  turnover  for  the 
division  this  year  will  increase  by  about  200  million  kronor,  from  600  million 
to  approximately  800  million  kronor. 

"Ue  hope  that  the  new  plant  will  enable  us  to  increase  our  turnover  by  a  total 
of  about  40-50  percent  annually,"  Nick  Rtzvi  said.  "The  entire  market  is 
growing  by  an  average  of  25  percent  a  year,  but  we  are  hoping  for  more." 

Traditionally,  the  Japanese  automobile  industry  has  been  Asea's  biggest 
customers  in  the  robot  market.  The  automobile  industry  as  a  whole  is  very 
robot-intensive.  But  Nick  Rizvi  says  that  the  aircraft  industry  and 
electronics  industry  are  also  to  a  greater  extent  using  industrial  robots  in 
their  production.  Manuf ac turers  of  household  equipment  are  also  increasingly 
beginning  to  use  robots. 

"It  is  a  rapidly  growing  market,"  he  says.  "Japan  is  also  regarded  as  a 
'robot  country.'  It  is  one  of  the  reasons  we  are  investing  in  that  market." 
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MICROELECTRONICS 


SIEMENS  LAUNCHES  'MEGA  PROJECT'  WITH  PHILIPS 

Hamburg  DER  SPIEGEL  in  German  29  Oct  84  pp  115,  117,  119 

[Text]  Siemens  and  Philips  are  trying  to  overtake  the 
Americans  and  Japanese  in  microelectronics  with  their 
super-chips. 

The  managers  of  Munich's  Siemens  electronic  conglomerate  have  for  several  years 
been  annoyed  at  the  statement  that  their  enterprise  had  grown  sleepy.  One 
keeps  on  hearing  that  the  biggest  private  employer  of  the  FRG  is  more 
interested  in  investing  its  money  in  blue  chip  securities  rather  than  in  the 
technology  of  the  future.  At  its  annual  meetings,  the  board  of  directors  was 
forever  being  kidded  about  being  "a  bank  with  an  electronic  subsidiary.'' 

Now  the  people  from  the  “electronic  subsidiary”  have  managed  to  get  a 
surprisingly  large  sum  of  money  oat  of  the  money  managers.  Until  1989,  Siemens 
plans  to  spend  DM  2.2  billion  in  order  “to  become  a  member  of  the  world's 
leadership"  in  the  development  of  super-chips. 

“Project  Mega,”  as  it  is  called  by  its  in-house  code  name,  is  an  ambitious  tour 
de  force.  After  more  than  a  decade  of  drifting  in  the  wake  of  the  Americans 
and  Japanese,  the  Germans  will  try  to  compete  for  leadership  in 
microelectronics.  According  to  Siemens  boss  Karlheinz  Kaske,  the  investment  is 
proof  “that  we  really  mean  it.“ 

Says  Uwe  Thomas,  head  of  microelectronics  in  Bonn's  Ministry  for  Research  and 
Technology:  “It  Is  a  crazy  competition.”  At  roughly  4-year  intervals,  the 
industry  increases  the  capacity  of  the  fingernail-size  silicon  chips,  used  in 
computer  memories,  by  a  factor  of  four.  The  one  who  is  first  in  delivering  a 
new  chip  generation,  makes  fat  profits.  In  that  race,  Siemens  has  to  date 
always  cot  a  sad  figure.  It  took  until  1977  for  Siemens  to  offer  a  so-called 
16  K  SAM,  a  chip  capable  of  storing  16,000  information  units  (hits).  By  then, 
the  business  had  long  since  evaporated.  With  the  next  four-fold  leap  to  the 
64  K  chip,  Siemens  came  in  late  also. 

The  boom  in  personal  computers,  most  of  which  have  a  64  K  capacity,  still 
provided  Munich's  slow  developers  with  a  modest  market  share  of  3  percent  for 
this  product. 
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With  the  forthcoming  business  in  256  K  memories,  the  German  electronics 
conglomerate  wants  to  do  better.  If  mass  production  in  Villach,  Austria,  at 
the  end  of  this  year  turns  out  well,  Siemens  will  be  limping  in  1  year  behind 
the  Japanese,  only  a  few  months  behind  the  U.S.  manufacturers.  '  -  > 

Hermann  R.  Franz,  Siemens  vice-president  in  charge  of  components,  hopes  that 
the  Mega  Project  "will  further  significantly  reduce  the  time  lag  behind  the 
leading  U.S.  and  Japanese  manufacturers.”  The  next  generation  of  chips,  and 
the  one  following  after  that,  are  to  be  produced  in  a  new  factory  in 
Regensburg,  for  which  Franz  laid  the  cornerstone  in  the  middle  of  October. 

Mass  production  of  1-megabit  memories  is  planned  to  start  in  1987:  after  1989 
4-megabit  chips  are  to  be  produced  there  also.  These  tiny  flakes  pack  data  in 
a  hardly  imaginable  density  into  their  circuits.  The  1-megabit  chip  can  store 
the  equivalent  of  about  70  Single-Space  typed  pagesiJ  : 


Whether  or  not  Siemens  will  really  be  able  to  climb  to  the  top  in  the  mega 
class  remains' fo  be  seen.  As  long  ago  as  last  March  a  Japanese  consortium  from 
Hitachi,  NEC  and  the  NTT  telephone  company  presented  the  first  sample  of  a 
1-megabit  memory.  IBM  has  also  developed  such  a  super-chip  in  its 
laboratories.  *  Siemens  is  said  to  be  testing  a  prototype  production  line  in  its 
computer >e£rtter  in ’Munich-Neuperlach  ("Oatasibirsk").  ;  -  v  <v.; 

The  deciding  factor  with  the  1 -megabit  chip  is  not  success  in  the  laboratory, 
but  rather  the  capability  for  faultless  mass  production.  Even  a  piede  of  dust, 
invisible 5  to  the  naked  eye,  in  the  production’  process  can  ruin  the  Structures 
on  the  silicon  chip  measuring  one-thousandth  of  one  millimeter.  In  the 
Regensburg’ Assembly  line  only  40  dust  particles  measuring  a  maximum  of  'half  of 
one-thOusandth  millimeter  per  cubic  meter  of  air  will  be  tolerated — which, 
according  to  Siemens,'  is  va' Cleanliness  level  not  yet  feasible  elsewhere."  - 

However,  with  the  4-megabit  chip  observance  of  the  Bavarian  cleanliness 
commandemen#  will  nd  longer  suffice.  The  circuits  here  become  so  tiny — less 
than  One-^thoiisandth’ Of  Onemil  lime  ter — "that  the  manufacturers  are  coming  to  the 
physical  limits  of  available  production  techniques.  1 

Research  and  development  activities  for  the  Mega  Project  Were  conducted  by  the 
Munich  people  as  a  joint  venture  with  the  Netherlands’  Philips  electronic 
conglomerate*  With  their  German  VALVO  subsidiary,  the  Neihexlanders  are  by  far 
the  biggest  European  chip  manufacturers.  Siemens  is  in  second  place. 

The  research  ministers  of  both  countries  have  supported  the  risk  taking  r>f  the 
two  big  enterprises  with  millions  in  three  figures.  Bonn  is  contributing  1 
DM  300  million  to  the  Mega  Project,  the  Netherlander  are  supporting  Philips  to 
the  tune  of  about  DM  170  million.  •  >  * 

The  officials  in  the  Bonn  research  ministry  had  considerable  doubts  as  to  the 
European  firms’  capability  of  participating  in  the  international 
microelectronics  competition.  It  would  of  course  be  conceivable  that  they 
might  restrict  themselves  to  the  so-called  systems  business,  i.e.,  buy  the  , 
chips  and  build  them  into  their  systems. 
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But  in  that  case,  says  Thomas,  the  Germans  would  be  "dependent  upon  the 
goodwill  and  charity"  of  the  American  and  Japanese  manufacturers. 

The  overseas  competitors  profess  courteous  respect  for  the  European  Mega 
Project.  They  do  not  appear  to  be  terribly  frightened  by  it.  "Success,  by  our 
standards,  does  not  only  mean  to  be  on  top  of  the  technology,"  says  the  manager 
of  a  U.S.  chip  manufacturing  plant,  "but  also,  to  make  a  profit  with  it." 

That  would  indeed  be  a  real  trick  for  the  Siemens  managers.  Their  component 
division  has  just  gone  into  the  black  for  the  first  time  in  many  years.  But 
that  could  change  in  a  hurry.  There  is  no  other  market  in  which  demand  and 
prices  are  on  as  much  of  a  rollercoaster  as  in  the  case  with  the  chips.  And 
market  research  firms  like  Dataquest  in  the  United  States  predict  that  by  the 
end  of  the  decade  there  will  be  a  further  reduction  in  the  European  firms' 
market  share  for  worldwide  chip  production. 

It  could  happen  that  in  that  case  the  Siemens  money  managers  will  get  scared  of 
their  own  courage.  But  by  decision  of  the  research  ministry  officials,  there 
will  be  no  backing  away  from  the  Mega  Project.  Chip  specialist  Thomas  knows 
that  "a  few  precautionary  measures  are  built  in"  to  ensure  the  firm's  necessary 
commitment  for  the  next  phase  also. 
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MICROELECTRONICS 


SIEMENS  OPENS  ULTRA-MODERN  CHIP  FACTORY  IN  AUSTRIA 

Vienna  DIE  PRESSE  in  German  16  Nov  84  p  20 

[Text]  Villach-Siemens  is  considerably  expanding  its 
microelectronics  activities:  yesterday  it  opened 
Europe's  most  up-to-date  chip  factory  in  Villach 
(Carinthia).  With  this  new  1.5  billion  [Austrian] 
schilling  facility,  the  Austrian  subsidiary  of  the  German 
corporation  hopes  to  reduce  the  technological  lead  of  its 
Japanese  and  U.S.  competitors.  The  present  chip  factory 
in  Villach  will  increase  its  production  by  about  50 
percent  in  the  current  fiscal  year,  thus  making 
microelectronics  one  of  the  fastest  growing  lines  of  the 
corporation. 

In  early  1985,  the  Siemens  factory  "Villach  II”,  which  was  opened  yesterday, 
will  start  production  of  256  K  chips.  This  will  be  the  first  time  that  an 
Austrian  enterprise  plays  a  leading  role  in  microelectronics.  The  production 
of  256  K  memories,  which  can  store  the  characters  of  16  full  DIN-A4  pages  in  an 
area  of  33  square  millimeters,  is  currently  restricted  to  only  three 
enterprises  in  the  whole  world:  Fujitsu,  Hitachi  and  NEC. 

At  present,  even  though  production  in  Villach  has  not  even  started,  work  is 
already  proceeding  on  the  next  chip  generation.  Siemens  is  developing,  among 
other  things,  a  mega-bit  chip  which  will  have  four  times  the  memory  capacity  of 
the  256  K  chip.  This  chip  is  to  be  produced  from  1987  on  in  a  factory  to  be 
constructed  in  Regensburg  (Bavaria).  After  1989  a  four-mega-bit  memory  is  to 
go  into  production;  Siemens  is  currently  developing  it  jointly  with  Philips. 

The  investment  required  for  entering  such  a  high-tech  area  is  enormous. 
According  to  Siemens-Austria  Director  General  Walter  Wolfsberger,  the  creation 
of  one  job  in  the  256  K  factory  costs  about  20  million  schillings,  compared 
with  an  average  of  1  million  schillings  for  other  industrial  jobs.  In  Villach 
itself  Siemens  has  invested  2.7  billion  schillings  to  date.  At  present  there 
are  1,161  employees;  shortly  they  will  number  1,400. 

At  a  press  conference  in  Villach  last  Wednesday,  Wolfsberger  stated  that  sales 
at  the  Villach  factory  during  fiscal  year  1983/84  (until  the  end  of  September) 
amounted  to  834  million  schillings.  In  the  current  fiscal  year,  sales  will 
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Increase  by  50  percent  to  more  than  1.2  billion  schillings.  Ninety  nine 
percent  of  the  production  will  be  exported. 

Worldwide,  Siemens  had  sales  of  4.2  billion  schillings  in  the  last  fiscal  year 
on  integrated  circuits,  which  also  represents  a  growth  of  50  percent. 

About  65  engineers  are  working  on  research  projects  in  Villach.  They  will 
become  still  more  busy:  the  technology  lag  in  microelectronics  is  still 
2  years  with  Japan  and  6  months  with  the  United  States. 

The  traditional  business  area  of  Siemens-Austria  showed  a  less  explosive 
growth:  according  to  Wolfsberger,  group  sales  during  the  fiscal  year  ending 
last  September  have  grown  7  percent  to  14.7  billion  schillings.  Sales  of 
Siemens-Austria  AG  climbed  6  percent  to  11  billion  schillings.  Sales  orders 
for  the  group  grew  by  4  percent  to  15  billion  schillings;  however  the 
corporation  orders  remained  unchanged  at  10.6  billion  schillings. 
Siemens-Austria  will  probably  once  again  pay  a  16  percent  dividend. 
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BRIEFS 

PHILIPS  PROFITS  UP— Eindhoven,  November  28— Philips  Gloeilampenfabrieken  NV 
expects  a  growth  in  profits  next  year  of  up  to  25  per  cent,  and  a  six  per  cent 
rise  in  volume  sales,  executive  board  member  J.  Zantman  said  in  New  York  today. 
The  company’s  profit  has  doubled  in  the  past  four  quarters  and  Zantman  repeated 
an  earlier  forecast  that  net  profit  this  year  will  rise  to  one  billion  guilders 
on  a  turnover  of  more  than  50  billion.  Addressing  U.S.  investment  analysts, 
he  said  next  year's  profit  rise  would  bring  Philips  closer  to  its  target  of 
raising  after-tax  profit  to  three  per  cent  of  turnover,  on  condition  that  turn¬ 
over  rises  by  six  per  cent  and  inflation  remains  unchanged.  Next  year's  esti¬ 
mates  take  into  account  an  expected  reduction  in  the  growth  of  the  American 
economy,  Zantman  said.  Growth  in  the  company's  overall  profits  would  slow 
somewhat  to  a  maximum  of  25  per  cent,  and  although  U.S.  profits  would  increase, 
it  would  not  be  at  the  same  rate  as  in  1984,  he  said.  The  exceptional  demand 
for  electronic  chips  was  also  likely  to  slow  down  next  year,  leading  to  more 
normal  growth  percentages,  he  added.  But  against  this.  Philips  was  likely  to 
reap  the  benefits  in  1985  of  a  major  reorganisation  of  its  European  plants  in 
recent  years,  he  said.  [Text]  [The  Hague  ANP  NEWS  BULLETIN  in  English  29  Nov 
84  pp  1-2] 
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SCIENTIFIC  ANb  INDUSTRIAL  POLICY 


SIEMENS  HEAD  ON  GOVERNMENT  AID  TO  RESEARCH 
Duesseldorf  HANDELSBLATT  in  German  5  Nov  84  p  3 

f Article*  "The  International  Technological  Race  Has  Turned  into  a  Competition 
Among  EconomieB-A  Letter  to  FRG  R&T  Minister  Riesenhuber  Concerning  Government 

Support  for  Research"] 

'  [Text]  3,  4  November  1984— In  a  letter  to  FRG  Research 
and  Technology  Minister  Dr  Heinz  Riesenhuber,  which  is 
reproduced  verbatim  below.  Professor  Dr  Karl  Heinz 
■  *  <:  fieckurts  of  the  Siemens  AG  board  of  directors,  deals  with 

the  subject  of  direct  research  grants. 

"In  public  discussions  we  are  forever  hearing  the  statement  that  direct 
reseLch  grants  cost  the  taxpayer  a  lot  of  money,  but  that  no  concomitant 
achievements  arise  from  such  support.  Also,  that  the  money  mainly  benefit 
Sge  c"rporatlona  which  do  not  even  need  It.  Siemens  Is  often  referred  to  In 

this  context. 

Industrial  research  and  development  are  a  basic  task  of  free  enterprise.  It 
must  decide  at  its  own  risk  what  direction  and  extent  research  activities  are 
to  take.  During  fiscal  year  1982/83,  Siemens  spent  almost  DM  3.5 
Research  and  Development;  in  1983/84  this  figure  rose  to  DM J 3.8  bi Hion.  ' 
other  industrial  enterprise  in  Europe  has  spent  more,  not  in  this  or  othe 

lines  of  business. 

During  the  last  10  years  Siemens  has  expended  an  average  of  8.8  percent  of 
sSeVon  R&D,  which^s  considerably  more  than  other  -j or  electron  cs 
manufacturers-  the  average  for  Philips  was  7.1  percent,  for  General  Electric 
6.7  percent,  for  IBM  6.2  percent.  For  information  technology  alone  we  have 
spent  about  DM  1.8  billion  in  the  past  year. 

The  international  technological  race  has  long  since  progressed  from  a 
competition  among  corporations  to  a  competition  among  economies.  This 
challenge  is  clearly  recognized  by  other  Western  states.  A  major  part  of  t 
coSetUion  occurs  in  thcrapidly  innovating  areas  of  electronics.  Si«e„s  is 
facing  this  situation  with  a  broader  product  spectrum  than  any  other 
electronics  manufacturer  and.  as  a  private  enterprise,  is  ««£>£*/“  the 
biggest  employer  in  the  FRG  in  manufacturing  the  products  of  the  futur 
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At  the  same  time,  Siemens  is  on  the  one  hand  competing  against  firms  which 
reach  a  very  high  share  of  the  market  with  a  much  narrower  product  spectrum  and 
which,  while  spending  relatively  less  of  their  own  funds,  are  able  to  expend 
much  greater  amounts  for  research  and  development  in  their  market 
segment— e.g. ,  IBM  and  AT&T,  more  than  DM  5  billion  per  year.  On  the  Other 
hand,  Siemens  competes  against  firms  which  obtain  more  than  50  percent  Of  their 
R&D  funds  from  outside  sources  through  government  contracts  (GE,  ITT, 
Westinghouse)  or  whose  risk  is  limited  by  their  governmental  owners(  e.g., 
France)  making  up  for  losses  incurred. 

In  the  FRG,  private  funds  pay  for  up  to  80  percent  of  the  total  R&D 
expenditures.  Except  for  Japan,  where  the  special  relationship  between  state 
and  economy  precludes  comparisons,  the  economy  of  the  other  major  Western 
industrial  countries  (France,  Great  Britain  and  the  United  States)  pays  for 
only  about  70  percent  of  its  R&D  costs. 

No  Doubt  About  the  Usefulness  of  Indirect  Support 

In  fiscal  year  1982/83,  FRG  support  for  Siemens  R&D  projects  amounted  to 
DM  212  million.  That  was  approximately  6  percent  of  the  total  expenditure  of 
DM  3,470  billion  for  Research  and  Development.  Of  this,  the  KWU  Group  received 
about  half  (DM  107  million);  the  main  beneficiaries  were  the  Alkem  and 
Interatom  subsidiaries.  This  went  primarily  for  the  support  of  projects 
designed  to  ensure  satisfaction  of  long-term  FRG  energy  requirements.  For 
Siemens,  other  than  KWU,  the  amount  received  was  DM  105  million.  Considering 
the  expenditure  of  DM  3,142,  this  amounted  to  about  3  percent.  Besides,  the 
KWU  Group  is  working  on  contracts  which  are  financed  from  the  FRG  Ministry  for 
Research  and  Technology's  budget,  e.g.,  the  SNR  300  fast-breeder  reactor  in 
Kalkar .  Commingling  such  contracts  with  the  R&D  grants  is  not  appropriate. 

According  to  the  FRG  Research  Report  for  1984,  the  private  sector  expended 
about  DM  31.6  billion  for  Research  and  Development  in  1983.  Siemens's  share  of 
this  was  about  10  percent.  Excluding  the  advanced  reactor  projects,  direct  FRG 
R&D  grants  in  1983  to  the  private  sector  amounted  to  DM  2.1  billion;  of  this, 
Siemens  overall  received  about  10  percent;  Siemens  exclusive  of  the  KWU  only 
about  5  percent.  Direct  project  grants  for  Siemens  are  therefore  no  greater 
than  the  R&D  share  of  the  private  sector. 

Siemens  R&D  projects  frequently  are  directed  toward  further  improvements  in 
basic  technologies  and  have  therefore  considerable  impact  beyond  the 
corporation  itself.  Examples  for  this  are  the  energy  area,  automation  and 
production  technology  and  information  technology.  These  technological  points 
of  emphasis  are  also  part  of  government  programs  which  are  designed  to  produce 
modern  technologies  of  importance  to  the  national  economy.  Proposals  for  R&D 
projects  under  these  programs  are  publicly  solicited.  It  is  therefore  obvious 
that  in  selecting  projects  to  be  supported,  Siemens  be  given  adequate  ... 
consideration. 

The  capability  of  an  enterprise  for  conducting  research  and  development 
activities  can  of  course  be  reinforced  also  by  routine  money  grants,  tax  breaks 
or  a  general  improvement  in  their  operating  situation.  There  is  no  intent  here 
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of  casting  doubt  upon  the  usefulness  of  indirect  measures  for  the  utilization 
and  marketing  of  available  technologies.  But  only  specific  measures  could 
cause  key  technologies  of  special  national  interest  to  become  available  within 
the  country.  Of  the  project  concerned  is  particularly  risky  and 
capital-intensive,  the  government  must  commit  itself  to  equal  the  efforts  of 
the  enterprise.  Otherwise  we  would  face  the  threat  of  an  increasing  dependence 
upon  technology  imports.  The  risks  to  the  national  economy  of  that  type  of 
procedure  are  demonstrated  by  the  ongoing  discussions  about  technology 
transfers.  Research  support  by  the  government  can  only  serve  as  assistance  for 
achieving  breakthroughs  in  areas  which  the  enterprise  itself  considers  to  be  of 
special  importance.  The  economic  prospects  of  success  for  long-term  R&D 
efforts  consist,  especially  in  the  capital-intensive  new  technologies,  of  the 
fact  that  on  the  one  hand  the  necessary  personnel  and  technical  capabilities 
are  available  for  the  long  term;  on  the  other  hand,  that  there  is  sufficient 
economic  backup  for  market  penetration.  For  this  reason,  performance 
capability  must  be  the  prerequisite  of  any  decision  in  favor  of  support. 

Even  though  government  grants  cover  only  a  very  small  part  of  the  total 
research  and  development  costs,  such  support  has  made  it  possible  for  selected 
projects  to  be  approached  by  taking  greater  risks  and  on  a  larger  scale  than 
could  have  been  justified  from  a  purely  local  operational  aspect.  Considerable 
achievements  have  come  about  as  a  result  of  this  support. 

In  nuclear  technology  the  FRG  has  today  a  leading  worldwide  position, 
especially  from  the  standpoint  of  reliability  and  the  safety  record.  Siemens 
has  markedly  contributed  to  this.  Government  support  played  a  part  in  this;  it 
was  provided  specifically  for  R&D  activities  in  that  field. 

The  very  great  expenditures  made  by  Siemens  in  the  area  of  data  processing  for 
developing  hardware,  software  and  tools  necessary  for  competence  in  this 
product  area  have  been  supported  by  the  government.  Siemens  is  now  the  only 
independent  manufacturer  of  main  frame  computers  with  their  own  operating 
systems  in  Europe. 

One  point  of  emphasis  in  government  research  support  are  electronic  components, 
especially  the  highly  integrated  chips.  Siemens  has  by  now  achieved  a  high 
level  of  development  in  the  process  technologies  and  high  quality  and 
reliability  standards  in  the  products,  which  provides  a  firm  basis  for  the 
technological  performance  capability  of  the  enterprise. 

Large  Contributions  to  Joint  Venture  Research 

Support  for  research  is  a  component  of  overall  research  policy,  which  requires 
trust  and  active  cooperation  between  government,  economy  and  science.  Siemens 
makes  large  contributions  to  this  by  supporting  the  efforts  of  the  Ministry  for 
Research  and  Technology  for  joint  venture  research  and  by  participating  in  a 
great  number  of  joint  projects  with  other  firms  and  institutes.  As  an 
extension  of  cooperation  with  research  institutes  which  has  been  going  on  for  a 
long  time,  Siemens  is  spending  considerable  amounts  of  its  own  money  to  support 
research  and  development  projects  at  German  universities.  Among  many  others, 
there  is  Project  EIS  (integrated  circuit  design)  in  which  Siemens,  in 
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coordination  with  the  Ministry,  made  a  special  software  system  for  the  design 
of  integrated  circuits  available  to  a  number  of  universities.  This  group  of 
universities  will  be  enlarged  considerably  by  expenditure  of  enterprise  money. 
There  are  plans  for  establishing  an  institute,  funded  jointly  by  Siemens  and 
the  Society  for  Mathematics  and  Data  Processing. 

In  conclusion:  project  support  grants  as  a  part  of  government  technological 
programs  are  intended  for  the  performance  of  particularly  long-term, 
large-scale  and  risky  research  and  development  activities.  The  objective  here 
is  not  a  short-term  advantage  for  the  enterprise,  but  father  the  reaching  of 
joint  government-private  sector  goals  through  research.  In  pursuing  such 
ambitious  goals,  Siemens  is,  by  virtue  of  its  wide  R&D  spectrum  and  its 
technological  capabilities,  a  competent  partner  for  the  government  and  for 
science." 
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FRG  RESEARCH,  TECHNOLOGY  MINISTRY  BMFT  LISTS  1983  FUNDING 
Bonn  BMFT  FOERDERUNGSKATALOG  1983  In  German  Mar  1984  pp  2-613 


I  Excerpts  from  report 'BMFT  FOERDERUNGSKATALOG  1983'  ('BMFT  Catalog  of  Grants 
1983').  Beginning  with  the  biotechnology  section,  only  grants  over 
DM  3  million  are  included.  The  catalog  also  contains  grants  in  the  fields 
of  basic  research  in  natural  science,  humanization  of  the  workplace,  en¬ 
vironment  research  and  technology,  and  research  and  technology  in  the  fields 
of  raw  materials,  medicine,  energy,  physics,  information  and  documentation, 
transportation  and  traffic,  oceans,  construction,  public  safety  and  polar 
research.  The  catalog  can  be  obtained  for  free  from:  Bundesminister  fuer 
Forschung  und  Technologie,  Heinemannstr.  2,  5300  Bonn  2,  FRG.  For  list  of 
1982  grants,  see  JPRS-WST-84-006  of  this  series  dated  13  Feb  84,  pp  33-63.) 

[Excerpts] 
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Key:  1) 

L  ?Q«?aILSSy-  a?f?rdi"9  ‘°  %ding  areas  and  funding  amounts  in 
1982  and  1983  in  millions  of  DM2) 

2.  Graphic  .1 

3.  Individual  projects 

4.  Individual  special  funding 

5.  Institutional  funding 

6.  Cross-section  activities 

7.  Basic  scientific  research 

8.  Humanization  of  working  life 

Envi ronmental  research  and  environmental  engineerino 
10.  Bioengineering  a 

]]’  ^search  and  Technologies  for  the  securing  of  raw  materials 

12.  R&D  related  to  health 

13.  Energy  research  and  energy  engineering 

14.  Information  technologies 

15.  Aviation  research  and  aviation  engineering 

16.  Physical  technologies 

17.  Production  engineering 

18.  Information  and  documentation 

19.  Space  research  and  space  engineering 

20.  Transport  and  traffic  engineering 

21.  Oceanographic  research  and  engineering 

22.  Construction  research  and  engineering 

23.  Safety  research  and  engineering 

24.  Polar  research 

25.  l)See  Tables  2,  3,  and  4 

26.  3 /Because  of  subsequent  corrections,  the  data  given  here  for  1982 
are  not  directly  comparable  with  those  of  the  1982  funding  catalog. 
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and  Other*  Individual  Projects  3) 
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f"aI»VlUb«W«  Mbmttooa.  tl»  <K«  9<«-  ^  fob  1982  ar.  not  dibect!,  cp.r.bU  «uh  th... 
1982  funding  catalog. 
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U  This  item  contains  means  from  the  budget  of  the  BMVG 
?.)  Number  of  approvals  for  39  funded  Institutions 
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1)  THis  contains  international  exchange  Of  scientists,  travel,  resident  Studies,  courses,  meetings,  congresses,  symposia,  colloquia. 
Additional  means  are  contained  in  a  series  of  institutional  fundings 
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Individual  Projects  1)  According  to  Typo  of  Research  and  Funding  Amount  1983  in  dm  2) 
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1)  Net  included  herein  are  Institutional  funding,  disbursements  to  foreign  and  international  institutions  (Table  2) 

2)  This  table  cites  only  approving  te  values,  since  not  all  projects  could  be  unambiguously  assigned  to  one  of  the  three  areas 
and  therefore  could  be  considered  only  in  terms  of  their  emphasis 
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„  .  Running  Time  Total  Amount 

Receiver  of  the  Allocation  Topic  Beginning  of  Funding 
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Siemens  AG,  8000  Munich  83  Basis  Concept  for  Office  Systems  1982  -  84  4,330,336 

Business  Area  of  Data  and  Information  Systems 
of  Siemens  AG,  8000  Munich  83 
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Fraunhofer  Inst,  for-  Solid  State  Technology  ( IFT). 
6000  Munich  60 
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Valvo  Component!  luslneis  Area  of  Philips  GmbH  Sasic  Development  of  a  1.5ym  VLSI  Technology,  Part  2  1982  -  85  4,844,581 
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Vtlvo  Component  Business  Area  of  Philips  GmbH  Development  of  a  Semiconductor  Picture-Taking  1983  -  85  7,200,000 

2000  Hamburg  1  Mechanism  for  Consumer  Cameras 
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Running  Time  Total  Amount 
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Messerschmitt-Boelkow-Blohm  GmbH  ( MBB }  Electrical  Primary  Control  for  Future  Airbus  Projects  1983  -  86  6,825,189 

2103  Hamburg  95  (Fly  by  Wire) 

Business  Area  on  Transport  and  Commercial 
Aircraft  (UT)  of  the  MBB 
2800  Bremen  1 
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rThe  Institutional  Fundings  Listed  Here  Belong  Both  to  Area  13  Space  Travel  and  Engineering  a: 
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TECHNOLOGY  TRANSFER 


BELGIUM'S  EYSKENS  DISCUSSES  PEGARD,  BELL  AFFAIRS  WITH  U.S. 

Brussels  KNACK  in  Dutch  10  Oct  84  pp  25-28 

[Article  by  Karel  Cambien:  "A  Minister  Teaches  Overseas'*;  passages  enclosed 
in  slantlines,  printed  in  italics} 

[Excerpts]  Since  the  Pegard  affair,  Washington  no  longer  con¬ 
siders  Belgium  the  most  loyal  ally.  Mark  Eyskens  eliminated 
a  few  misunderstandings  on  the  spot.  i 

The  United  States,  September  —  It  is  not  always  so  easy  for  a  minister  travel¬ 
ing  abroad  to  make  contact  with  Brussels.  Mark  Eyskens,  who  recently  criss¬ 
crossed  the  United  States  on  a  10  day  visit,  also  experiences  this  personally. 
Halfway  through  his  trip  one  of  those  numerous  telephone  calls  to  Belgium  had 
informed  him  that  Washington  was  no  longer  willing  to  pay  the  promised  42  mil¬ 
lion  francs  for  the  Pegard  unit. 

That  kind  of  Job's  news  arouses  concern.  Over  there  in  California,  near  the 
Mexican  border  and  a  stone's  throw  away  from  Silicon  Valley,  otherwise  a  good 
place  to  talk  about  technology  transfers,  Mark  Eyskens  had  hoped  for  better 
news.  Outside  the  sun  was  once  again  shining  brightly,  but  that  morning  the 
croissants  and  cups  of  coffee  served  to  the  Belgian  minister  of  economic 
affairs  did  not  tempt  him  at  all. 

Barely  48  hours  later,  and  some  4,000  kilometers  further,  Eyskens  could  breathe 
again.  Talks  in  Washington  with  the  American  Secretary  of  Commerce  Baldridge 
and  Secretary  of  Defense  Weinberger  closed  with  an  /informal/  press  confer¬ 
ence.  "The  misunderstandings  have  been  ironed  out,”  said  Eyskens.  And  then, 
not  without  humour:  "But  I  was  able  to  ascertain  that  the  Walloon  Pegard  com¬ 
pany  is  definitely  not  unknown  here.  We  talked  for  a  very  long  time  about  the 
Pegard  company,  but  the  talks  were  fruitful."  Actually,  Eyskens  would  also 
have  liked  to  add:  we  talked  /too  «ueh/  about  Pegard,  bat  he  did  not  do  it. 

A  top  Belgian  diplomat  in  Washington  then  put  it  this  crudely  in  the  lobbies: 
"It  is  really  unbelievable  that  this  Batter  has  gotten  all  this  attention  here. 
As  if  there  were  not  much  more  important  matters:  the  nuclear  contract  with 
Libya,  or  the  once  again  slipping  Bell  contract,  to  name  but  a  few.” 

The  very  full  travel  progras  did  include  an  indirect  reference  to  a  discussion 
of  the  Pegard  affair,  but  it  did  not  seem  to  be  of  primary  importance.  Eyskens 
had  enough  other  issues  on  the  agenda  in  the  United  States:  company  visits,  a 
few  speaking  engagements  of  his  own,  direct  business  negotiations  here  and 
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there,  informal  talks  in  between,  and  the  sale  of  the  slogan  /New  Economic 
Opportunities  in  Belgium/,  which  was  the  title  of  the  promotion  pamphlet  dis¬ 
tributed  here  on  a  large  scale. 

Having  barely  recovered  from  an  overall  nearly  20  hour  long  airplane  trip  from 
Brussels  to  San  Francisco,  Eyskens  and  his  retinue  were  already  allowed  access 
to  Silicon  Valley,  the  Mecca  of  the  American  High  Tech.  Or  perhaps  not  comple¬ 
tely?  In  terms  of  high  technology  Silicon  Valley  (the  area  is  actually  simply 
called  Santa  Anna  Valley)  of  course  continues  to  set  the  tone  in  a  very  im¬ 
posing  way,  but  this  does  not  prevent  other  High  Tech  oriented  industrial  parks 
from  going  up  elsewhere  (in  and  around  Austin,  Texas,  for  example,  and  in  North 
Carolina),  and  with  success.  However,  Silicon  Valley  still  accomodates  a  num¬ 
ber  of  companies  closely  related  to  Belgium,  such  as  Sylvar  Lisco,  Barco  Indus¬ 
tries  and  Raychem,  and  this  understandably  still  arouses  interest  in  an  econo¬ 
mic  mission  like  this  one. 

Misunderstanding 

A  flight  from  the  American  West  Coast  to  the  East  Coast  takes  overall  a  little 
less  than  6  hours.  While  quite  a  number  of  passengers  on  this  kind  of  flight 
extensively  sip  drinks,  or  if  necessary  close  their  eyes,  Eyskens  could  be 
seen  working  hard  the  whole  time.  According  to  press  advisor  Marc  De  Backer, 
the  Belgian  minister  of  economic  affairs  worked  nowhere  better  than  precisely 
on  a  plane.  Eyskens  was  going  to  hold  a  few  important  talks  with  Baldridge 
and  Weinberger  in  Washington.  At  the  same  time,  barely  a  few  streets  away, 
Audrey  Gromyko  was  received  with  much  ceremony  at  the  White  House.  Gromyko 
did  not  make  any  statements  afterwards;  Eyskens  did,  at  an  informal  meeting 
in  the  richly  furnished  residence  of  the  Belgian  ambassador  on  Foxhall  Road. 

In  its  issue  of  that  day,  the  WASHINGTON  POST  still  talked  of  a  renewed  High 
Tech  dispute  between  the  United  States  and  Belgium.  The  WASHINGTON  POST  pub¬ 
lished  a  communique  from  the  State  Department  which  clearly  stated  that  the 
$700,000  to  be  paid  for  Pegard  by  the  Reagan  administration  (the  famous  42  mil¬ 
lion  francs)  would  be  withheld  for  the  time  being,  given  that  Belgium  would 
ultimately  supply  five  Pegard  units  to  the  Soviet  Union  anyhow. 

"A  great  deal  is  based  on  misunderstanding,"  said  Eyskens  following  his  talks 
with  Baldridge  and  Weinberger.  "When  Belgium  committed  itself  in  August  vis- 
a-vis  the  United  States  to  continue  to  respect  the  COCOM  regulations,  it  did 
not  necessarily  mean  that  not  a  single  Pegard  unit  could  be  exported  to  the 
Soviet  Union  any  longer.  It  was  once  again  made  clear  to  Baldridge  and 
Weinberger  that  trade  with  the  Eastern  Bloc  is  much  more  important  to  us  West 
Europeans  than  it  is  to  Washington;  as  a  natter  of  fact,  this  is  proven  more 
than  dearly  enough  by  the  trade  statistics.  I  also  showed  the  American  minis¬ 
ters  a  certificate  which  shows  that  the  government  of  the  FRG  has  already 
granted  a  licence  for  export  to  the  Eastern  Bloc  for  a  unit  similar  to  the  one 
fro®  Pegard.  Well  now,  Belgium  should  not  try  to  be  sore  Catholic  than  the 
pope." 
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It  also  turned  out  that  there  was  a  great  lack  of  clarity  in  Washington  about 
the  five  new  Pegard  units.  Prior  to  Eyskens'  visit,  it  was  still  thought  here 
that  the  Pegard  units  were  "ready  to  be  shipped."  That  is  manifestly  not  the 
case  given  that  the  units  are  still  in  the  process  of  being  built.  Neverthe¬ 
less,  Eyskens  has  already  divulged  all  the  technical  details  related  to  the 
Pegard  units  to  Baldridge  and  Weinberger. 

Washington  is  now  studying  those  written  Belgian  specifications  and,  according 
to  Eyskens,  it  has  until  July  1985  —  when  the  Pegard  units  are  expected  to  be 
ready  —  to  come  up  with  alternative  proposals.  If  this  does  not  occur,  then 
the  units  will  be  exported  to  the  Soviet  Union;  there  seems  to  be  little  doubt 
left  about  that.  The  Eyskens  visit  has  put  the  ball  squarely  in  the  American 
court.  Both  in  terms  of  the  destination  of  the  Pegard  units  and  in  terms  of 
the  financial  restructuring  of  Pegard,  the  next  step  is  now  up  to  Washington. 

Because  at  the  moment  the  Pegard  affair  is  alas  weighing  too  heavily  already 
on  the  bilateral  dialogue  between  Washington  and  Brussels,  other  issues  — 
which  are  not  therefore  less  important  —  have  been  pushed  vigorously  into  the 
background.  The  famous  China  contract  for  Bell,  for  example,  could  once  again 
produce  problems.  Because  of  the  attitude  of  Washington  the  fulfilment  of  that 
12  billion  franc  contract,  which  was  definitively  signed  in  the  summer  of  last 
year,  seems  to  have  run  into  quite  a  bit  of  delay.  The  Americans  also  feel 
that  for  some  parts  of  this  contract  —  specifically  for  the  transfer  of  opti¬ 
cal  fibers  —  permission  from  COCOM  is  required.  In  Belgium  they  know  better 
than  anywhere  else  what  annoying  situations  this  could  lead  to.  Eyskens  de¬ 
fended  the  position  in  the  United  States  that  the  transfer  of  optical  fibers 
is  a  typical  example  of  an  /administrative  exception/.  In  concrete  terms  this 
means  that  Brussels  should  be  able  to  decide  on  its  own  authority  whether  to 
grant  an  export  licence.  And  Eyskens  told  the  Americans  this  in  so  many  words. 
As  a  matter  of  fact,  he  could  call  on  a  number  of  precedents  in  the  matter. 

The  Japanese  company  Fujitso  has  already  exported  optical  fibers  to  China 
without  following  COCOM  procedures.  In  addition,  during  his  visit  to  China 
Ronald  Reagan  himself  signed  a  protocol  which  makes  it  possible  to  export  this 
kind  of  equipment  directly  to  Peking.  But  now  suddenly  Washington  is  being 

difficult  again  with  regard  to  our  country.  At  Bell  itself  this  matter  is  ob¬ 

viously  being  followed  closely. 

The  American  position  presumably  arouses  numerous  questions  at  Bell.  The 
longer  this  question  drags  on,  however,  the  more  face  and  credit  Bell  is  likely 
to  lose  among  the  Chinese,  and  the  consequences  of  that  could  very  well  be  ca¬ 
tastrophic.  As  a  matter  of  fact,  Bell  also  has  other  contracts  on  the  way  in 

China.  Consequently,  Eyskens  defended  this  matter  to  the  best  of  his  abilities 
For  some  time  now  it  is  being  said  in  Washington  that,  in  contrast  to  the  past, 
Belgium  is  no  longer  simply  an  ally  without  problems. 

Eyskens  also  looked  into  the  possibility  of  setting  up  a  cooperation  agreement 
with  the  United  States  with  regard  to  High  Tech.  For  the  moment,  the  Reagan 
administration  has  such  agreements  only  with  Israel  and  Japan.  Both  countries 
agree,  via  a  monetary  fund  to  be  set  up  jointly  (a  so-called  Binational  Indus¬ 
trial  Research  and  Development  Foundation),  to  cooperate  in  matters  of  techno¬ 
logy. 
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Definitely  not  the  least  important  part  of  this  mission  was  th#' promotion  of 
our  country  as  such.  First  in  San  Francisco,  and  then  in  New  York,  Eyskens 
provided  a  full  explanation  of  investment  opportunities  in  Belgium  to  a  dis¬ 
tinguished  audience.  He  did  not  in  the  process  hide  the  fact  that  in  recent 
years  our  country  has  been  quite  remiss  in  attracting  foreign  capital.  But 
since  the  advent  of  this  government,  a  series  of  incentives  have  been  granted 
which  should  produce  a  shift,  according  to  Eyskens. 

The  Belgian  minister  of  economic  affairs,  who  was  welcomed  everywhere  here  as 
an  /eminence  grise/,  repeatedly  drew  attention  to  regional  initiatives  such 
as  Flanders’  Technology,  Operation  Athene  and  Flanders'  Interface.  -In  a  bro¬ 
chure  entitled  "New  Economic  Opportunities  in  Belgium"  which  was  widely  dis¬ 
tributed  here,  our  country's  most  important  assets  are  singled  out  and  high¬ 
lighted.  With  a  perfect  feel  for  balance  in  terms  of  illustrations:  two  pic¬ 
tures  from  the  Flemish  region,  two  from  the  Walloon  region,  add  6ne  from  > 
Brussels. 

Next  Question  -  .  .  ■  b: 

The  problem  of  course  is1  that  all  West  European  countries  so  to  speak  —  and 
not  only  them,  in  fact  —  sing  their  own  praises  to  Big  Brother;  in  all  pos¬ 
sible  ways.  In  this  respect,  Mark  Eyskens  was  given  a  richly  filled  file  from 
the  Belgian  representation  in  Washington.  'This  showed,  among  other  things, 
that  not  a  single  country  spares  either  money  or  effort'  to  draw  attention. 

This  happens  most  often  via  publicity  in  authoritative  American  or  foreign 
journals  and  newspapers'.  -  '•  '*  ••  '  ■ 

'  *  ■  .  '  •  .  .  •  '  .  ,  ,  *  ■  V'i  *'•  1 

In  this  respect,  Belgium  has  also  failed  quite  a  bit  in  recent  years,  but 
Eyskens  let  it  be  known  that  this  will  be  remedied  urgently.  During  a  period 
in  which  the  American  /Eurosclerosis/  is  gradually  giving  way  to  a  rather 
substantial  interest  in  Western  Europe,  this  kind  of  campaign  appears,  alas, 
to  be  more  and  more  a  necessary  condition.  *'•  : 

However  small  our  country  may  be,  the  Americans  to  whom  Eyskens'  speeches 
were  addressed,  turned  out  in  quite  a  number  of  cases  to  be  hot  totally  unin¬ 
formed  about  the  Belgian  situations.  In  San  Francisco,  for  example,  someone 
wanted  to  know  what  the  relationship  was  precisely  between  the  national  govern¬ 
ment  and  the  regional  governments,  whereupon  Eyskens  summarily  explained  the 
distribution  of  authority.  Someone  else  questioned  the  chance  of  nationaliza¬ 
tion  in  our  country,  which  was  followed  by  a  reassuring  answer.  A  third  per¬ 
son  felt  that  everything  Eyskens  said  was  very  nice,  but' what  about  the  ton- 
tinuity  of  the  policy  being  conducted  in  Belgium?  Are  there  not  elections 
planned  for  next  year?  Then  the  chairman,  the  moderator  at  the  prestigious 
San  Francisco  Hotel,  came  particularly  nicely  out  of  his  corner:  "Next  ques¬ 
tion,"  said  the  man  promptly  and  with  a  wink.  Eyskens  himself  laughed' along 
heartily:  he  himself  could  not  have  come  up  with  a  more  sly  response. 
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TECHNOLOGY  TRANSFER 


FINNISH  TRADE  EXPERTS  DISCUSS  IMPACT  OF  TRADE  RESTRICTIONS 
Helsinki  SUOMEN  KUVALEHTI  in  Finnish  9  Nov  84  pp  80-82 
[Article  by  Martti  0.  Hosia:  "High  Tech  or  No  Tech"] 

[Text]  Consultant  Heikki  K.  Auvinen's  occupation  is  to  attempt  to  sell  compu¬ 
ters  from  Finland  to  the  Soviet  Union.  U.S.  Embassy  Commercial  Attache  Max  J. 
Ollendorf's  job  is  to  ascertain  that  Auvinen  does  not  commit  any  excesses. 
High-tech  trade  with  the  East  is  like  dancing  on  a  trade  policy  tight-rope  and 
those  who  fall  off  are  eaten. 

Upon  hearing  Auvinen's  name,  the  director  of  a  large  computer  firm  first  says 
"hm..."  and  then  more  emphatically  "hmmm..." 

"These  matters  are  no  joke.  If  things  go  badly,  the  whole  country  can  be  sub¬ 
jected  to  a  boycott.  Then  what  will  happen  to  Finland's  technical  develop¬ 
ment,"  asks  the  director. 

There  are  sufficient  examples  of  warning  in  the  world. 

The  Swedes  were,  indeed,  anxious  then  the  Americans  disclosed  that  containers 
shipped  from  West  Germany  to  Sweden  contained  computers  bound  for  the  Eastern 
bloc.  The  harbor  bristled  with  the  automatic  pistols  of  the  police,  and  the 
journey  of  these  containers  came  to  an  end. 

U.S.  trade  officials  are  currently  investigating  the  Eastern  transactions  of 
the  large  Swedish  firm  Asea.  Asea  is  suspected  of  being  involved  in  the  smug¬ 
gling  of  computers  to  the  Soviet  Union. 

A  third  subject  of  commotion  is  the  black  list  published  by  the  U.S.  Depart¬ 
ment  of  Commerce,  which  lists  five  Swedish  firms  and  a  number  of  private  indi¬ 
viduals.  Those  on  the  list  no  longer  receive  American  high-tech  products. 

The  bad  boy  in  West  Germany  is  Richard  Muller.  The  U.S.  Department  of  Com¬ 
merce  recently  slapped  the  world's  second  largest  computer  firm.  Digital  Equip¬ 
ment,  with  a  1. 5-million  dollar  fine  for  improper  dealings  with  Muller. 

Behind  all  this  is  the  U.S.  embargo  and  export  surveillance  policy,  which  be¬ 
gan  to  become  tighter  during  President  Jimmy  Carter's  human  rights  struggle 
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and  became  frozen  in  its  present  state  after  the  occupation  of  Afghanistan  and 
the  declaration  of  martial  law  in  Poland. 

American  firms  can  no  longer  export  high  technology  to  the  East,  in  order  to 
punish  the  Soviet  Union.  Computers  and  data  transfer  equipment  such  as  tele¬ 
phone  exchanges  are  at  the  top  of  the  list  of  prohibited  items.  And  if  the 
equipment  includes  even  one  American  computer  chip,  the  whole  piece  of  equip¬ 
ment  is  scuttled. 

Suspected  points  of  a  leak  are  under  the  magnifying  glass  —  even  Finland. 
Business  Idea  from  Embargo 

Even  difficult  conditions  are  a  challenge  to  a  businessman. 

The  beginning  of  Auvinen's  career  was  influenced  by  the  fact  that  Auvinen  had 
to  choose  between  Church  Slavonic  and  cobol  computer  language  while  studying 
Russian  at  the  university.  Auvinen  chose  cobol. 

Later  Auvinen  worked  in  IBM's  Soviet  trade  organization  in  Paris  and  as  a  So¬ 
viet  sales  chief  for  Stromberg-Data . 

Now  Auvinen  directs  the  consulting  firm,  Asumer  Company,  which  is  part  of  the 
TMT  companies . 

The  idea  is  to  help  a  client  obtain  a  computer  order  from  the  Soviet  Union  and 
after  that  the  necessary  permits  from  the  United  States. 

Simple  but  complicated. 

"I  first  encountered  the  etnbargo  in  1976-77  when  IBM's  large  systems  trans¬ 
actions  to  Inturist  were  cancelled.  It  was  feared  that  the  systems  would  be 
used  to  provide  surveillance  on  tourists,"  says  Auvinen. 

The  next  experience  came  in  1980  when  Stromberg,  which  represented  Data-Gener- 
al,  was  forced  to  cease  the  exports  of  computers  to  the  Soviet  Union.  The  com¬ 
puters  were  several  months  late  and  the  atmosphere  between  the  angry  client 
and  the  manufacturer,  who  was  being  pressured  by  the  embargo,  became  hateful. 

Anyway,  Finland  would  be  an  ideal  location  for  shipping  Western  computers  to 
the  East.  Servicing  in  computer  transactions  is  of  decisive  importance  and  in 
Moscow  to  wait  for  a  service  man  to  come  from  Helsinki  is  quite  a  different 
matter  than  waiting  for  one  from  New  York. 

The  late  managing  director  of  Finnish  IBM,  Olli  Varho,  was  the  first  to  think 
of  this  idea. 

Many  Finnish  firms  have  the  exclusive  rights  for  selling  American  computers  to 
the  Soviet  Union.  But  there  is  no  use  for  these  rights  at  this  time. 

Or  perhaps  there  is.  If  Auvinen  can  arrange  an  export  permit. 
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"Conflict  Means  a  Market  Opening" 

"When  there  is  a  conflict  between  the  USA  and  the  USSR,  there  are  market  open¬ 
ings  for  us,"  states  Auvinen  in  explaining  his  daring  business  idea.  "We  are 
offering  control  over  export  license  problems.” 

For  the  time  being,  business  has  advanced  slowly,  but  Auvinen  believes  in  the 
future.  Consultation  is  always  needed:  if  relations  between  the  super  powers 
improve,  trade  will  increase;  if  developments  are  to  the  contrary,  the  para¬ 
graph  jungle  becomes  thicker. 

"Finnish  firms  consider  it  a  matter  of  honor  that  no  ambiguities  have  arisen. 
On  the  other  hand,  we  are  always  subject  to  suspicion  since  we  are  involved  in 
this  matter,"  says  Auvinen. 

"In  Finland  we  know  how  to  be  more  American  than  the  Americans  themselves. 

When  I  offered  consulting  assistance  to  a  certain  director,  he  said  to  me  that 
'don't  you  know  there  is  an  embargo'.  It  is  no  longer  a  complete  embargo. 

One  can  export  if  one  has  permission." 

Permission  is  needed  since  even  in  automatic  telephone  exchanges  manufactured 
in  Finland  there  inevitably  are  American  parts. 

And  permits  are  not  just  needed  for  exports  to  the  Soviet  Union.  Even  though 
a  computer  may  be  intended  exclusively  for  Finnish  use,  permission  from  the 
U.S.  Commerce  Department  must  be  obtained  in  order  to  import  it. 

"The  work  requires  negotiations  on  two  fronts.  The  clients  are  in  Moscow. 
Permission  comes  from  Washington.  One  must  always  go  to  the  embassy  on  Kaivo- 
puisto,"  says  Auvinen  in  explaining  the  nature  of  his  work. 

Because  of  present  conditions,  the  interest  of  Finnish  exporters  is  directed 
toward  the  less  demanding  end  of  computer  equipment:  computer  housings  and 
furnishings,  so-called  peripherals  such  as  printers  and  office  automation  as 
well  as  the  application  of  Finnish  automated  telephone  exchange  systems. 

During  the  complete  embargo  resulting  from  the  declaration  of  martial  law  in 
Poland,  Finnish  firms  even  had  to  request  permission  for  shipping  word  proces¬ 
sors  to  their  own  Moscow  offices.  As  far  as  is  known,  the  answer  was  that  do 
not  ask  us  and  we  will  not  ask  you. 

The  large  exporters  operating  by  their  own  means  in  trade  with  the  East  such 
as  Nokia  and  the  shipbuilders,  Wartsila,  Rauma-Repola ,  and  Valmet  are  present¬ 
ly  learning  so-called  productive  cooperation.  When  American  electronics  can¬ 
not  be  used,  Finnish-Soviet  equipment  is  made  together  instead.  Everyone  is 
satisfied. 

A  Half-Meter  Document 

"Here  is  the  book,"  says  U.S.  Embassy  Commercial  Attache  Max  J.  Ollendorf  and 
lifts  a  half-meter  thick  collection  of  export  regulations  onto  his  desk.  "A 
simple  document,  it  is  no  mystery,"  assures  Ollendorf. 
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The  export  control  system  is  in  itself  simple,  the  content  of  the  document,  on 
the  contrary,  is  not. 

A  Finn  intending  to  enter  into  computer  transactions  from  the  United  States 
must  first  obtain  a  certificate  from  the  licensing  office,  an  assurance  is  gi¬ 
ven  that  the  equipment  will  remain  in  Finland.  After  that,  one  can  obtain 
from  Ollendorf  a  form  entitled  ITA  629,  which  is  filled  out  and  sent  to  the 
United  States. 

If  the  intent  is  to  re-export  to  the  Soviet  Union,  a  form  ITA  699B  is  needed. 

"No  permit  at  all  is  needed  for  Atari  (a  so-called  video  game).  A  license  must 
be  obtained  for  larger  equipment.  Decisions  are  made  on  a  case-by-case  basis 
and  there  is  no  guarantee  on  the  final  result.  If  it  is  a  question  of  a  large 
computer,  forget  the  whole  thing.  Do  not  even  ask,"  advises  Ollendorf. 

How  do  U.S.  officials  know  that  the  regulations  will  not  be  broken? 

The  reporter  sitting  near  the  wall  shakes  his  head  and  Ollendorf  says:  "Hon¬ 
estly  —  I  do  not  know."  One  can  learn  quite  a  bit  from  mere  customs  statis¬ 
tics. 

Ollendorf,  however,  gives  much  credit  to  Finnish  firms.  There  have  been  no 
violations.  Smaller  firms  come  to  the  embassy  to  ask  advice  and  larger  firms 
order  the  whole  book. 

"One-hundred  eighteen  dollars.  Mastercard  and  Visa  are  acceptable,”  says 
Ollendorf . 

However,  an  engineer  is  needed  to  clarify  the  contents  of  the  book. 

"The  typical  situation  is  that  someone  will  call  and  say  that  he  has  an  Ameri¬ 
can  part  X  in  some  piece  of  equipment  —  can  the  item  be  exported  to  Czechoslo¬ 
vakia?  I  cannot  answer  such  questions.  The  experts  who  know  are  in  Washing¬ 
ton  at  the  Department  of  Commerce." 

And  if  one  makes  a  mistake,  one  can  end  up  in  another  book. 

Ollendorf  gets  down  from  his  bookshelf  the  listing  of  "Denial  Orders",  which 
angered  the  Swedes.  "This  is  also  a  public  document,  which  can  be  purchased," 
says  Ollendorf  and  opens  the  book.  The  pages  are  turned  to  the  letter  S  and 
one  can  see  that  there  are  long  rows  of  businessmen  from  Sweden  as  well  as 
Switzerland  on  the  black  list. 

There  are  no  Finns  on  the  list. 

"The  purpose  of  the  list  is  to  protect  American  firms  from  conducting  business 
with  bad  apples.  The  American  exporter  is  subject  to  possible  penalties,"  ex¬ 
plains  Ollendorf. 

"If  the  exported  article  is  completely  Finnish,  it  does  not  concern  us  at 
all." 
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But  if  the  article  is  a  part  of  high  technology,  the  direction  in  which  even 
the  emphasis  of  Finland's  exports  should  gradually  be  changed? 

Fateful  Consequences 

"In  Finland  self-control  is  better  than  'in  Sweden,"  says  Economist  Harri  Luuk- 
kanen,  who  has  reported  on  high-tebh  foreign  trade  to  the  Trade  and  Industry 
Ministry. 

"The  consequence  for  those  who  are  caught  would  be  fateful.  The  fine  for  the 
seller  is  either  1  million  dollars  or  five  times  the  amount  of  the  transac¬ 
tion.  The  worst  that  can  happen  to  the  buyer  is  an  interruption  in  deliver¬ 
ies.  Large  corporations  in  Central  Europe  have  hurried  to  pay  off  their 
fines,"  explains  Luukkanen. 

Neutral  Finland  cannot,  of  course,  be  included  in  any  trade  blockades  directed 
against  the  Soviet  Union.  But  it  is  a  different  matter  if  a  firm  obtains  an 
incorrect  import  certificate  from  the  licensing  office,  it  can  be  accused  of 
deceiving  officials. 

The  sensitivity  of  the  matter  is  demonstrated  by  the  conclusion  of  the  study: 

"The  undelayed  obtaintnent  of  high-tech  components  in  Finland  is  predicated  on 
good  trade  contacts  and  confidence  at  the  corporation  as  well  as  government 
level.  An  example  of  this  is  electronic  microcircuits  and  processors,  the 
interrupted  obtainment  of  which  would  stop  the  major  portion  of  the  domestic 
production  and  exporting  of  high-tech  equipment." 

Another  question  is  that  trade  with  the  East  cannot  remain  limited  only  to  the 
sales  of  mass-production  goods. 

According  to  Auvinen,  who  has  made  many  business  trips  to  Moscow,  "computer 
equipment  is  becoming  an  Important  area  of  trade  between  Finland  and  the  So¬ 
viet  Union.  Finnish  firms  must  take  advantage  of  their  own  position  them¬ 
selves  since  the  Finnish  share  of  high-tech  trade  in  the  Soviet  Union  will  not 
be  very  large  when  trade  returns  to  normal..." 

The  demand  would  be  there.  The  spring  sales  exhibit  of  small  Finnish  firms  re 
presented  by  Auvinen  in  Moscow  was  noted  on  the  front  page  of  PRAVDA,  which  is 
quite  an  achievement. 

A  fantasy  tempting  even  the  large  firms  could,  for  example,  be  the  transfer  of 
Soviet  banks  into  today's  world  or  the  delivery  of  telephone  exchanges. 

Thus  a  test  of  skills.  At  the  height  of  technology,  between  East  and  West. 
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